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Hi storical Note: Chapter 83 of title 12 is based upon chapter
364 of the Hawaii Occupational Safety and Heal th Standards, Rul es and
Regul ations. [Eff. 7/11/74; am 12/30/76; R 12/6/82]

8§12-83-1 Definitions. As used in this chapter:

"ANSI " nmeans Anerican National Standards Institute.

"ANSI A92.2" neans ANSI A92.2-1979, Vehicl e-Munted El evati ng
and Rotating Aerial devices.

"Anermonet er” neans an instrument for measuring wi nd velocity.

"Aerial device" means any vehicl e-nmounted scoping or
articulating device, which is used to position personnel.

"Aerial |adder” neans an aerial device consisting of a single-
section or nulti-section extensible |adder.

“"Aerial |ift" means any vehicl e-nmounted aerial device used to
el evate personnel to job sites above ground |evel.

"Angul at ed ropi ng" neans a suspensi on nethod where the upper
poi nt of suspension is inboard fromthe attachnents on the suspended
unit, thus causing the suspended unit to bear against the face of the
bui I di ng.

“Articul ating boom platform' neans any aerial device with two
or nore hinged boom secti ons.

"Building face roller"” nmeans a rotating cylindrical menber
designed to ride on the face of the building wall to prevent the
pl atform from abrading the face of the building and to assist in
stabilizing the platform

"Bui | di ng mai nt enance” nmeans operations such as w ndow
cl eani ng, caul king, metal polishing, reglazing, and general
mai nt enance on buil ding surfaces.




"Cabl e" neans a conductor, or group of conductors, enclosed in
a weat her proof sheath, that nay be used to supply electrical power
and/ or control current for equi pnent or to provide voice
comruni cation circuits.

"Carriage" means a wheel ed vehicle used for the horizontal
movenent and support of other equipnent.

"Certification" nmeans a witten, signed, and dated statenent
confirmng the performance of a requirenment of this section.

"Conmbi nati on cabl e" nmeans a cabl e having both steel structural
menbers capabl e of supporting the platform and copper or other
el ectrical conductors insulated fromeach other and the structural
menbers by nonconductive barriers.

"Conpet ent person” neans a person who, because of training and
experience, is capable of identifying hazardous or dangerous
conditions in powered platforminstallations and of training
enpl oyees to identify such conditions.

"Conti nuous pressure" nmeans the need for constant nanual
actuation for a control to function

"Control" means a nechanismused to regul ate or guide the
operation of the equi pnment.

"Davit" neans a device, used singly or in pairs, for suspending
a powered platformfromwork, storage, and rigging |ocations on the
bui I ding being serviced. Unlike outriggers, a davit reacts its
operating load into a single roof socket or carriage attachnment.

"Equi val ent” neans alternative designs, materials or nethods
whi ch the enpl oyer can denonstrate will provide an equal or greater
degree of safety for enployees than the nethods, materials or designs
specified in the standard.

"Ext ensi bl e boom pl atforni means an aerial device (except
| adders) with a tel escopic or extensible boom

"Ground rigging" neans a nethod of suspending a worKking
platformstarting froma safe surface to a point of suspension above
the safe surface.

"Ground rigged davit" nmeans a davit which cannot be used to
rai se a suspended working platform above the building face being
servi ced.

"Gui de button" means a building face anchor designed to engage
a guide track nounted on a platform

"Guide roller"” means a rotating cylindrical nmenber, operating
separately or as part of a guide assenbly, designed to provide
conti nuous engagenent between the platform and the buil ding guides or
gui deways.

"Gui de shoe" neans a device attached to the platform designed
to provide a sliding contact between the platformand the buil ding
gui des.

"Hoi sting machi ne” neans a device intended to raise and | ower a
suspended or supported unit.



"Hoi st rated | oad" nmeans the hoi st manufacturer's maximm
al | owabl e operating | oad.

"Install ati on" means all the equipnent and all affected parts
of a building which are associated with the performance of buil ding
mai nt enance using powered pl atforns.

"l nsul ated aerial device" means an aerial device designed for
work on energized |lines and appar at us.

"I nterl ock” means a device designed to ensure that operations
or nmotions occur in proper sequence.

"Intermttent stabilization" neans a nmethod of platform
stabilization in which the angul ated suspension wire rope(s) are
secured to regularly spaced buil ding anchors.

"Lanyard" nmeans a flexible line of rope, wire rope, or strap
which is used to secure the body belt or body harness to a
decel eration device, lifeline, or anchorage.

"Lifeline" means a conponent consisting of a flexible line for
connection to an anchorage at one end to hang vertically (vertical
lifeline), or for connection to anchorages at both ends to stretch
horizontally (horizontal lifeline), and which serves as a nmeans for
connecti ng ot her conponents of a personal fall arrest systemto the
anchor age.

"Live | oad" neans the total static weight of workers, tools,
parts, and supplies that the equipnent is designed to support.

"Mobile unit" nmeans a conbination of an aerial device, its
vehi cle, and rel ated equi pnent.

"Obstruction detector” nmeans a control that will stop the
suspended or supported unit in the direction of travel if an
obstruction is encountered, and will allow the unit to nove only in a

direction away fromthe obstruction.

"Operating control"™ nmeans a mechani smregul ating or guiding the
operation of equipnent that ensures a specific operating node.

"Operating device" neans a device actuated manually to activate
a control.

"Qutrigger" neans a device, used singly or in pairs, for
suspendi ng a working platformfrom work, storage, and rigging
| ocations on the building being serviced. Unlike davits, an
outrigger reacts its operating nonent |oad as at |east two opposing
vertical conponents acting into two or nore distinct roof points
and/ or attachnments.

"Platfornl means any personnel -carrying device (basket or
bucket) which is a conponent of an aerial device.

"Platformrated | oad" neans the conbi ned wei ght of workers,
tools, equi pment, and other material which is permtted to be carried
by the working platformat the installation, as stated on the | oad
rating plate.

"Primary brake" neans a brake designed to be applied
automatically whenever power to the prinme nover is interrupted or



di sconti nued.

"Poured socket" means the method of providing wire rope
term nations in which the ends of the rope are held in a tapered
socket by nmeans of poured spelter or resins.

"Prime nover" nmeans the source of nechanical power for machine.

"Rated | oad" means the manufacturer's recomrended maxi num | oad.

"Rated strength" neans the strength of air rope, as designated
by its manufacturer or vendor, based on standard testing procedures
or acceptabl e engi neering design practices.

"Rat ed working | oad" nmeans the conbi ned static wei ght of nen,
mat eri als, and suspended or supported equi pnent.

"Regi stered professional engineer” neans a person who has been
duly and currently registered and licensed by an authority within the
United States or its territories to practice the profession of
engi neeri ng.

"Roof powered platform neans a working platformwhere the
hoi st (s) used to raise or lower the platformis |ocated on the roof.

"Roof rigged davit" neans a davit used to raise the suspended
wor ki ng pl atform above the building face being serviced. This type
of davit can also be used to raise suspended working platform which
has been ground-ri gged.

"Rope" neans the equi pnent used to suspend a conponent of an
equi pnent installation, i.e., wire rope.

"Safe surface" nmeans a horizontal surface intended to be
occupi ed by personnel, which is so protected by a fall protection
systemthat it can be reasonably assured that said occupants will be
protected against falls.

"Secondary brake" neans a brake designed to arrest the descent
of the suspended or supported equipnment in the event of an overspeed
condi ti on.

"Sel f powered platforn neans a working platformwhere the
hoi st(s) used to raise or lower the platformis nmounted on the
pl atform

"Speed reducer"” neans a positive type speed reduci ng machi ne.

"Stability factor”™ neans the ratio of the stabilizing nmoment to
t he overturning noment.

"Stabilizer tie" means a flexible Iine connecting the building
anchor and the suspension wire rope supporting the platform

"Supported equi pmrent” means buil di ng mai nt enance equi pnent that
is held or noved to its working position by neans of attachnent
directly to the building or extensions of the building being
mai nt ai ned.

"Suspended equi prent” means buil di ng mai nt enance equi pnent that
is suspended and raised or lowered to its working position by neans
of ropes or conbination cables attached to some anchorage above the
equi prment .

"Suspended scaffold (swi nging scaffold)” neans a scaffold



supported on wire or other ropes, used for work on, or for providing
access to, vertical sides of structures on tenporary basis. Such
scaffold is not designed for use on specific structure or group of
structures.

"Tail line" means the nonsupporting end of the wire used to
suspend the platform

"Tie-in guides" nmeans the portion of a building that provides
continuous positive engagenent between the building and a suspended
or supported unit during its vertical travel on the face of the
bui | di ng.

"Traction hoist" means a type of hoisting machi ne that does not
accurmul ate the suspension wire rope on the hoisting drum or sheave,
and is designed to raise and | ower a suspended | oad by the
application of friction forces between the suspension wire rope and
the drum or sheave.

"Transportabl e outriggers” means outriggers designed to be
noved from one work | ocation to another.

"Troll ey carriage"” neans a carriage suspended from an overhead
track structure.

"Vehicl e" nmeans any carrier that is not manually propelled.

“"Verified" means accepted by design, evaluation, or inspection
by a regi stered professional engineer.

"Vertical tower" means an aerial device designed to elevate a
platformin a substantially vertical axis.

"Weat her proof" means so constructed that exposure to adverse
weat her conditions will not affect or interfere with the proper use
or functions of the equipnment or conponent.

"W ndi ng drum hoi st” nmeans a type of hoisting nmachine that
accunmul ates the suspension wire rope on the hoisting drum

"Working platform' nmeans suspended or supported equi pnent
i ntended to provide access to the face of a building and manned by
persons engaged in building nmaintenance.

"W ap" neans one conplete turn of the suspension wire rope
around the surface of a hoist drum [Eff. 12/6/82; am 8/16/84; am
and conmp 3/22/91] (Auth: HRS 8396-4) (Inp: HRS 8396-4)

8§12-83-2 Powered platforms for exterior and interior building
mai nt enance. (a) General. This section covers powered platform
installations pernmanently dedicated to interior or exterior building
mai nt enance of a specific structure or group of structures. Building
mai nt enance includes, but is not limted to, such working tasks as
wi ndow cl eani ng, caul ki ng, netal polishing, and reglazing. This
section does not apply to suspended scaffolds (sw nging scaffolds)
used to service buildings on a tenporary basis that are covered under
chapter 12-82; nor does this section apply to suspended scaffol ds
used for construction work, covered under chapter 12-130.

(b) Application.




(1)

(2)

(2)

(3)

(4)

New i nstallations. This section applies to all permanent

installations conpleted after July 23, 1990. Mjor

nodi fications to existing installations conpleted after

that date are al so considered new installations under this

section.

Exi sting installations.

(A) Permanent installations in existence or conpleted
before July 23, 1990 shall conply with subsections
(f), (g9), (h), (i), and appendix C of this section

(B) In addition, permanent installations conpleted after
August 27, 1971, and in existence or conpleted before
July 23, 1990, shall conply with appendix D of this

section.
Assur ance.
Bui | di ng owners of new installations shall informthe

enpl oyer before each use in witing that the installation
neets the requirenents of subsections (d)(1) and (e)(1)
and the additional design criteria contained in other
provi si ons of subsections (d) and (e) relating to:
(A) Required | oad sustaining capabilities of platforns,
bui | di ng conponents, hoisting and supporting
equi pnent ;
(B) Stability factors for carriages, platforms, and
supporting equi prment;
(C) Maxi mum hori zontal force for nmovenent of carriages
and davits;
(D) Design of carriages, hoisting machi nes, wire rope,
and stabilization systens; and
(E) Design criteria for electrical wiring and equi prment.
Bui | di ng owners shall base the information required in
par agraph (1) above on the results of a field test of the
installation before being placed into service and
followi ng any major alteration to an existing
installation, as required in subsection (f)(1). The
assurance shall also be based on all other relevant
avai l abl e information, including, but not limted to, test
data, equi pnent specifications and verification by a
regi stered professional engineer.
Bui | di ng owners of all installations, new and existing,
shall informthe enployer in witing that the installation
has been inspected, tested, and maintained in conpliance
with the requirenents of subsections (f) and (g) and that
fall protection anchorages neet the requirenents of
paragraph (1)(c)(10) of appendix C of this section.
The enpl oyer shall not permt enployees to use the
installation prior to receiving assurance fromthe
bui I ding owner that the installation neets the



(d)
bui I di ngs.
(1)

(2)

requi

rements contained in paragraphs (1) and (3) above.

Powered platforminstall ations--affected parts of

Ceneral requirenments. The followi ng requirenents apply to
af fected parts of buildings which utilize working
platfornms for building maintenance.

(A)

(B)
(O

(D)

(B)

Tie-i
(A

(B)

(O

(D)

Structural supports, tie-downs, tie-in guides,
anchoring devices and any affected parts of the
building included in the installation shall be

desi gned by or under the direction of a registered
pr of essi onal engi neer experienced in such design;
Exterior installations shall be capable of

wi t hstanding prevailing climtic conditions;

The building installation shall provide safe access
to, and egress fromthe equi pment and sufficient
space to conduct necessary mmi ntenance of the

equi prment ;

The affected parts of the building shall have the
capability to sustaining all the |oads inposed by the
equi pnment; and

The affected parts of the building shall be designed
so as to allow the equi pnent to be used w t hout
exposi ng enpl oyees to a hazardous condition.

n gui des.

The exterior of each building shall be provided with
tie-in guides unless the conditions in subparagraphs
(B) or (C) below are net.

Note: See Figure 1 in appendix B of this section for
a description of a typical continuous stabilization
systemutilizing tie-in guides.

| f angul ated roping is enployed, tie-in guides
required in subparagraph (A) above may be elim nated
for not nmore than 75 feet (22.9 m of the uppernost
el evation of the building, if infeasible due to
exterior building design, provided an angul ation
force of at |least 10 pounds (44.4 n) is maintained
under all conditions of | oading.

Tie-in guides required in subparagraph (A) above may
be elimnated if one of the guide systens in
subparagraph (D) (i), (ii) or (iii) below is provided,
or an equival ent.

Intermttent stabilization system The system shall
keep the equi pment in continuous contact with the
bui | di ng facade, and shall prevent sudden hori zont al
movenent of the platform The system nmay be used
together with continuous positive building guide
systens using tie-in guides on the same buil ding,



pr ovi

(i)

(ii)

Giii)

(iv)

(v)

(vi)

Not e:

ded the requirements for each system are net.
The maxi num vertical interval between buil ding
anchors shall be three floors or 50 feet
(15.3 m, whichever is |ess.
Bui | di ng anchors shall be | ocated vertically so
that attachnment of the stabilizer ties will not
cause the platform suspension ropes to angul ate
the platform horizontally across the face of
the building. The anchors shall be positioned
hori zontally on the building face so as to be
symmetrical around the platform suspension
ropes.
Bui | di ng anchors shall be easily visible to
enpl oyees and shall allow a stabilizer tie
attachnment for each of the platform suspension
ropes at each vertical interval. |If nore than
two suspension ropes are used on a platform
only the two buil di ng-side suspension ropes at
the platformends shall require a stabilizer
attachnent.
Bui | di ng anchors which extend beyond the face
of the building shall be free of sharp edges or
poi nts. \Where cabl es, suspension wire ropes
and lifelines may be in contact with the
bui | ding face, external building anchors shal
not interfere with their handling or operation.
The intermttent stabilization system buil ding
anchors and conponents shall be capabl e of
sustaining without failure at |east four tines
t he maxi num anti ci pated | oad applied or
transmtted to the conmponents and anchors. The
m ni mum design wind | oad for each anchor shal
be 300 (1334 n) pounds, if two anchors share
the w nd | oad.
The buil ding anchors and stabilizer ties shal
be capabl e of sustaining anticipated horizontal
and vertical |oads fromw nds specified for
roof storage design which may act on the
platformand wire ropes if the platformis
stranded on a building face. [If the building
anchors have different spacing than the
suspension wire rope or if the building
requires different suspension spaci ngs on one
pl atform one buil ding anchor and stabili zer
tie shall be capable of sustaining the w nd
| oads.

See Figure 2 in appendix B of this section for



(E)

(F)

(G

a description of a typical intermttent stabilization

system

Button guide stabilization system

(i) Guide buttons shall be coordinated with
pl at f orm nount ed equi pnent of subsection
(e)(5)(A) bel ow.

(ii1) Guide buttons shall be located horizontally on
the building face so as to all ow engagenent of
each of the guide tracks nounted on the
pl atform

(ii1) Guide buttons shall be located in vertical rows
on the building face for proper engagenent of
t he guide tracks nmounted on the platform

(iv) Two guide buttons shall engage each guide track
at all tinmes except for the initial engagenent.

(v) Guide buttons which extend beyond the face of
the building shall be free of sharp edges or
points. \Where cables, ropes, and lifelines my
be in contact with the building face, guide
buttons shall not interfere with their handling
or operation.

(vi) Guide buttons, connections and seals shall be
capabl e of sustaining w thout damage at | east
the weight of the platform or provisions shal
be made in the guide track or guide track
connectors to prevent the platformand its
attachments fromtransmtting the weight of the
platformto the guide buttons, connections and

seals. In either case, the m ninum design | oad
shall be 300 pounds (1334 N) per building
anchor.

Note: See subsection (e)(5)(A) for relevant

equi pnment provisions and Figure 3 in appendi x B of
this section for a description of a typical button
gui de stabilization system

System utilizing angul ated ropi ng and buil ding face
rollers. The system shall keep the equipnent in
continuous contact with the building facade, and
shal | prevent sudden horizontal movenent of the
platform This systemis acceptable only where the
suspended portion of the equi pnment in use does not
exceed 130 feet (39.6 m above a safe surface or
ground | evel, and where the platform maintains no

| ess than 10 pounds (44.4 n) angulation force on the
bui | di ng facade.

Tie-in guides for building interiors (atriunms) nmay be
elimnated when a regi stered professional engineer



(3)

(4)

(5)

(6)

(7)
(8)

(9)

determ nes that an alternative stabilization system
i ncl udi ng systens in subparagraph (D)(i), (ii), and
(iii) above, or a platformtie-off at each work
station will provide equival ent safety.

Roof guardi ng.

(A) Enmpl oyees working on roofs while perform ng building
mai nt enance shall be protected by a perineter
guardi ng system whi ch nmeets the requirenments of
subsection (c)(1) above.

(B) The perinmeter guard shall not be nore than six inches
(152 mm) inboard of the inside face of a barrier,

i.e. the parapet wall, or roof edge curb of the
bui | di ng bei ng serviced; however, the perinmeter guard
| ocation shall not exceed an 18-inch (457 mm setback
fromthe exterior building face.

Equi pnrent stops. Operational areas for trackless type

equi prent shall be provided with structural stops, such as

curbs, to prevent equipnent fromtraveling outside its

i ntended travel areas and to prevent a crushing or

shearing hazard.

Mai nt enance access. Means shall be provided to traverse

all carriages and their suspended equi pnent to a safe area

for mai ntenance and storage.

El evated track.

(A) An elevated track systemwhich is |located four feet
(1.2 m or nore above a safe surface, and traversed
by carri age supported equi prent, shall be provided
with a wal kway and guardrail system or

(B) The working platformshall be capabl e of being
| omered, as part of its normal operation, to the
| ower safe surface for access and egress of the
personnel and shall be provided with a safe nmeans of
access and egress to the | ower safe surface.

Ti e-down anchors. | nbedded tie-down anchors, fasteners,

and affected structures shall be resistant to corrosion.

Cabl e stabilization.

(A) Hanging lifelines and all cables not in tension shal
be stabilized at each 200 foot (61 m interval of
vertical travel of the working platformbeyond an
initial 200 foot (61 m distance.

(B) Hanging cables, other than suspended wi re ropes,
which are in constant tension shall be stabilized
when the vertical travel exceeds an initial 600 foot
(183 m distance, and at further intervals of 600
feet (183 m or |ess.

Emergency planning. A written energency action plan shal

be devel oped and i npl enented for each kind of working



(10)

(11)

pl atform operation. This plan shall explain the energency

procedures which are to be followed in the event of a

power failure, equipnent failure, or other energencies

whi ch may be encountered. The plan shall also explain

t hat enpl oyees inform thensel ves about the buil ding

emergency escape routes, procedures, and al arm systens

before operating a platform Upon initial assignnment and
whenever the plan is changed, the enployer shall review
with each enpl oyee those parts of the plan which the

enpl oyee nust know to be protected in the event of an

ener gency.

Bui | di ng mai nt enance. Repairs or mmjor maintenance of

t hose buil ding portions that provide primary support for

t he suspended equi pment shall not affect the capability of

the building to neet the requirenents of this standard.

El ectrical requirements. The follow ng electrical

requi renments apply to buildings which utilize working

pl atforms for building maintenance.

(A) General building electrical installations shal
conply with chapter 12-89, unless other specified in
this section;

(B) Building electrical wiring shall be of such capacity
that when full load is applied to the equi pment power
circuit not nore than a five per cent drop from
bui | di ng service-vault voltage shall occur at any
power circuit outlet used by equi pnent regul ated by
this section;

(C) The equi pment power circuit shall be an independent
electrical circuit that shall remain separate from
all other equiprment within or on the building, other
t han power circuits used for hand tools that will be
used in conjunction with the equipnent. |[If the
building is provided with an enmergency power system
t he equi pment power circuit may al so be connected to
this system

(D) The power circuit shall be provided with a di sconnect
switch that can be | ocked in the "OFF" and " ON'
positions. The switch shall be conveniently | ocated
with respect to the primary operating area of the
equi prent to allow the operators of the equi pnent
access to the switch;

(E) The disconnect switch for the power circuit shall be
| ocked in the "ON' position when the equipnment is in
use; and

(F) An effective two-way voice communi cati on system shal
be provi ded between the equi pnent operators and
persons stationed within the building being serviced.



(2)

(3)

The communi cations facility shall be operabl e and
shall be manned at all tines by persons stationed
within the building whenever the platformis being
used.

Powered platforminstall ati ons--equi pment.

CGeneral requirements. The followi ng requirenments apply to

equi pnrent which are part of a powered platform

installation, such as platforns, stabilizing conponents,
carriages, outriggers, davits, hoisting nmachines, wire
ropes, and electrical conponents.

(A) Equipnent installations shall be designed by or under
the direction of a registered professional engineer
experienced in such design;

(B) The design shall provide for a mnimum/live | oad of
250 pounds (113.6 kg) for each occupant of a
suspended supported platform

(C) Equipnent that is exposed to wind when not in service
shall be designed to withstand forces generated by
wi nds of at |least 100 mles per hour (44.7 m's) at 30
feet (9.2 m above grade; and

(D) Equipnent that is exposed to wind when in service
shall be designed to withstand forces generated by
wi nds of at |least 50 mles per hour (22.4 m's) for
all el evations.

Construction requirenments. Bolted connections shall be

sel f-1ocking or shall otherw se be secured to prevent | oss

of the connections by vibration.

Suspensi on nmet hods. El evated buil di ng mai nt enance

equi pnment shall be suspended by a carriage, outriggers,

davits, or an equival ent nethod.

(A) Carriages. Carriages used for suspension of elevated
bui | di ng mai nt enance equi pment shall conply with the
foll ow ng:

(i) The horizontal nmovenent of a carriage shall be
controlled so as to ensure its safe nmovenent
and all ow accurate positioning of the platform
for vertical travel or storage;

(ii) Powered carriages shall not exceed a traversing
speed of 50 feet per mnute (0.3 ms);

(iii) The initiation of a traversing novenent for a
manual |y propelled carriage on a snooth | evel
surface shall not require a person to exert a
hori zontal force greater than 40 pounds
(444.8 n);

(iv) Structural stops and curbs shall be provided to
prevent the traversing of the carriage beyond
its designed limts of travel;



(v) Traversing controls for a powered carri age
shall be of a continuous pressure weat her proof
type. Miltiple controls when provided shall be
arranged to permt operation fromonly one
control station at a tinme. An enmergency stop
device shall be provided on each end of a
powered carriage for interrupting power to the
carriage drive notors;

The operating control (s) shall be so connected
that in the case of suspended equi pnment,
traversing of a carriage is not possible until
t he suspended portion of the equi pment is

| ocated at its uppernost designed position for
traversing, and is free of contact with the
face of the building or building guides. In
addition, all protective devices and interlocks
are to be in the proper position to allow
traversing of the carriage;

Stability for underfoot supported carriages
shal | be obtained by gravity, by an attachnment
to a structural support, or by a conbination of
gravity and a structural support. The use of
fl ow ng counterwei ghts to achieve stability is
pr ohi bi t ed.

(a) The stability factor against overturning
shall not be less than two for horizontal
traversing of the carriage, including the
effects of inpact and w nd.

The carriages and their anchorages shall
be capable of resisting accidental over-
tensioning of the wire ropes suspendi ng
the working platform and this cal cul ated
val ue shall include the effect of 1-1/2
times the stall capacity of the hoi st
motor. All parts of the installation
shal | be capabl e of wthstandi ng, w thout
damage to any part of the installation,
the forces resulting fromthe stall | oad

(vi)

(vii)

(b)

(viii) An automatically applied braking or

of the hoist and one
Roof carriages which
down devi ces secured
devel op the required
overturni ng shall be
interlock which will
pl at f or m novenent
engaged;

hal f the w nd | oad.
rely on having tie-
to the building to
stability agai nst
provided with an
prevent verti cal

unl ess the tie-down is

| ocki ng



(i x)

(xi)

(xii)

(xiii)

system or equivalent, shall be provided that
wi || prevent unintentional traversing of power
traversed or power assisted carriages;

A manual or automatic braking or |ocking system
or equivalent, shall be provided that wll
prevent unintentional traversing of manually
propell ed carri ages;

A nmeans to | ock out the power supply for the
carriage shall be provided;

Saf e access to and egress fromthe carriage
shall be provided froma safe surface. |If the
carriage traverses an el evated area, any
operating area on the carriage shall be
protected by a guardrail systemin conpliance
with the provisions of paragraph (5)(A) (vii)
bel ow. Any access gate shall be self-closing
and self-latching, or provided with an

i nterl ock;

Each carriage work station position shall be
identified by location markings and position

i ndi cators; and

The notors shall stall if the |oad on the hoi st
notors is at any tinme in excess of three tines
t hat necessary for lifting the working platform
with its rated | oad.

(B) Transportabl e outriggers.

(i)

(i)

Giii)

(iv)

(v)

Transportabl e outriggers nmay be used as a

met hod of suspension for ground rigged working
pl atf orns where the point of suspension does
not exceed 300 feet (91.5 m above a safe
surface. Tie-in guide system's) shall be
provi ded which nmeet the requirenments of
subsection (d)(2).

Transportabl e outriggers shall be used only
with self-powered, ground rigged working

pl at f or ns.

Each transportabl e outrigger shall be secured
with a tie-down to a verified anchorage on the
buil ding during the entire period of its use.
The anchorage shall be designed to have a
stability factor of not |ess than four against
overturning or upsetting of the outrigger.
Access to and egress fromthe working platform
shall be to and from a safe surface bel ow the
poi nt of suspensi on.

Each transportabl e outrigger shall be designed
for lateral stability to prevent roll-over in



(vi)

(vii)

(viii)

(i x)

the event an accidental lateral |load is applied
to the outrigger. The accidental |ateral |oad
to be considered in this design shall be not

| ess than 70 per cent of the rated | oad of the
hoi st .

Each transportabl e outrigger shall be designed
to support an ultimate | oad of not Iess than
four times the rated | oad of the hoist.

Each transportabl e outrigger shall be so

| ocated that the suspension wire ropes for two
poi nt suspended working platfornms are hung
par al | el

A transportabl e outrigger shall be tied-back to
a verified anchorage on the building with a
rope equivalent in strength to the suspension
rope.

The tie-back rope shall be installed parallel
to the centerline of the outrigger.

(C) Davits.

(i)

(ii)

(iii)

(iv)

Every davit installation, fixed or

transportabl e, rotatable or non-rotatable,

shall be designed and installed to insure that

it has a stability factor against overturning

of not less than four.

The follow ng requirenents apply to roof rigged

davit systens:

(a) Access to and egress fromthe working
pl atform shall be froma safe surface.
Access or egress shall not require persons
to clinb over a building' s parapet or
guard railing; and

(b) The working platformshall be provided
w th wheel casters or a carriage for
traversing horizontally.

The follow ng requirements apply to ground

ri gged davit systens:

(a) The point of suspension shall not exceed
300 feet (91.5 m above a safe surface.
CGui de systen(s) shall be provided which
neet the requirenments of subsection
(d)(2); and

(b) Access and egress to and fromthe working
platformshall only be froma safe surface
bel ow t he poi nt of suspension.

A rotating davit shall not require a horizonta

force in excess of 40 pounds (177.9 n) per

person to initiate a rotating novenent.



(v) The followi ng requirenents shall apply to
transportabl e davits:

(a) A davit or part of a davit weighing nore
t han 80 pounds (36 kg) shall be provided
with a means for its transport, which
shall keep the center of gravity of the
davit at or below 36 inches (914 mm above
the safe surface during transport;

(b) A davit shall be provided with a pivoting
socket or with a base that will allow the
insertion or renoval of a davit at a
position of not nmore than 35 degrees above
the horizontal, with the conplete davit
i nboard of the building face being
serviced; and

(c) Means shall be provided to | ock the davit
to its socket or base before it is used to
suspend the platform

(4) Hoisting machines.

(A) Raising and | owering of suspended or supported
equi prrent shall be perfornmed only by a hoisting
machi ne.

(B) Each hoisting machine shall be capable of arresting
any overspeed descent of the | oad.

(C) Each hoisting machine shall be powered only by air,
el ectric, or hydraulic sources.

(D) Flammabl e |iquids shall not be carried on the working
pl at form

(E) Each hoisting machine shall be capable of raising or
| omwering 125 per cent of the rated | oad of the hoist.

(F) Moving parts of a hoisting machi ne shall be encl osed
or guarded in conpliance with section 12-80-2(a) (1)
and (2).

(G Wnding druns, traction druns and sheaves, and
di rectional sheaves used in conjunction with hoisting
machi nes shall be conpatible with, and sized for, the
W re rope used.

(H Each winding drum shall be provided with a positive
means of attaching the wire rope to the drum The
attachnment shall be capabl e of devel oping at | east
four times the rated | oad of the hoist.

(I') Each hoisting machi ne shall be provided with a
primary brake and at | east one i ndependent secondary
brake, each capabl e of stopping and hol di ng not |ess
than 125 per cent of the lifting capacity of the
hoi st .

(i) The primary brake shall be directly connected



(ii)

(iii)

to the drive train of the hoisting machi ne, and
shall not be connected through belts, chains,
clutches, or set screw type devices. The brake
shal | automatically set when power to the prine
nover is interrupted.

The secondary brake shall be an automatic
emergency type of brake that, if actuated
duri ng each stopping cycle, shall not engage
before the hoist is stopped by the primary

br ake.

When a secondary brake is actuated, it shall
stop and hold the platformwithin a vertical

di stance of 24 inches (609.6 nm.

(J) Any conponent of a hoisting machine which requires
[ ubrication for its protection and proper functioning

shal

be provided with a nmeans for that |ubrication

to be applied.
(5) Suspended equi pnment.
(A) General requirenents.

(i)

(i)

Giii)

(iv)

(v)

(vi)

Each suspended unit conponent, except
suspensi on ropes and guardrail systens, shall
be capabl e of supporting, without failure, at

| east four tinmes the maxi numintended |ive | oad
applied or transmtted to that conponent.

Each suspended unit conponent shall be
constructed of materials that will wthstand
antici pated weat her conditions.

Each suspended unit shall be provided with a

| oad rating plate, conspicuously | ocated,
stating the unit weight and rated | oad of the
suspended unit.

VWhen t he suspension points on a suspended unit
are not at the unit ends, the unit shall be
capabl e of remaining continuously stable under
all conditions of use and position of the live
| oad, and shall maintain at least a 1.5 to 1
stability factor against unit upset.

CGui de rollers, guide shoes, or building face
rollers shall be provided, and shall conpensate
for variations in building dinmensions and for
m nor horizontal out-of-level variations of
each suspended unit.

Each working platform of a suspended unit shal
be secured to the building facade by one or
nore of the follow ng nmethods, or by an

equi val ent met hod:



(vii)

Conti nuous engagenent to buil ding anchors
as provided in subsection (d)(2)(A);
Intermttent engagenment to buil ding
anchors as provided in subsection
(d)(2)(D); _ _

Butt on gui de engagenment as provided in
subsection (d)(2)(E); or

Angul ated roping and building face rollers
as provided in subsection (d)(2)(B).

Each working platform of a suspended unit shal
be provided with a guardrail system on al

si des which shall neet the follow ng

requi renents:

(a)
(b)

The system shall consist of a top
guardrail, mdrail, and a toeboard,;

The top guardrail shall not be | ess than
36 inches (914 mm high and shall be able
to withstand at |east a 100-pound (444 n)
force in any downward or outward

di rection;

The midrail shall be able to withstand at
| east a 75-pound (333 n) force in any
downward or outward direction; and

The areas between the guardrail and

t oeboard on the ends and out board side,
and the area between the mdrail and

t oeboard on the inboard side, shall be
closed with a material that is capabl e of
w t hstanding a | oad of 100 pounds

(45.4 Kg) applied horizontally over any
area of one square foot (.09 n?). The
mat eri al shall have all openings snal
enough to reject passage of life |lines and
potential falling objects which may be
hazardous to persons bel ow.

Toeboards shall be capabl e of

w t hstandi ng, without failure, a force of
at least 50 pounds (222 n) applied in any
downward or horizontal direction at any
poi nt al ong the toeboard.

Toeboards shall be 3-1/2 inches (9 cm
mninmumin length fromtheir top edge to
the |l evel of the platformfl oor.
Toeboards shall be securely fastened in
pl ace at the outernost edge of the

pl atform and have no nore than 1/2 inch
(1.3 cm clearance above the platform



floor.

(h) Toeboards shall be solid or with an
openi ng not over one inch (2.5 cm in the
greatest di nmension.

(B) Two and four-point suspended working pl atforns.
(i) The working platformshall be not |ess than 24
inches (610 mm w de and shall be provided with

a mninmmof a 12-inch (305 mm w de passage at

or past any obstruction on the platform

(ii) The flooring shall be of a slip-resistant type
and shall contain no opening that would all ow

t he passage of |life |lines, cables, and other

potential falling objects. If a |arger opening

is provided, it shall be protected by placing a

mat eri al under the opening which shall prevent

t he passage of |life |ines, cables, and

potential falling objects.

(ii1) The working platformshall be provided with a
means of suspension that will restrict the
platform s inboard to outboard roll about its
| ongi tudinal axis to a maxi mum of 15 degrees
froma horizontal plane when noving the live
| oad fromthe inboard to the outboard side of
the platform

(iv) Any cabl e suspended from above the platform
shall be provided with a neans for storage to
prevent accunul ati on of the cable on the floor
of the platform

(v) All operating controls for the vertical travel
of the platformshall be of the continuous-
pressure type, and shall be | ocated on the

pl at f orm

(vi) Each operating station of every working

pl atform shall be provided with a neans of

interrupting the power supply to all hoist

nmotors to stop any further powered ascent or
descent of the platform

(vii) The maxi mum rated speed of the platform shal
not exceed 50 feet per mnute (0.3 nms) with
singl e speed hoists, nor 75 feet per mnute
(0.4 nms) with nmulti-speed hoists.

(viii) Provisions shall be made for securing al

tools, water tanks, and other accessories to

prevent their nmovenment or accurul ation on the

floor of the platform

(ix) Portable fire extinguishers conformng to the
provi si ons of sections 12-63-1 and 12-63-4



(x)

(xi)

(xii)

(xiii)

(xiv)

shal | be provided and securely attached on al
wor ki ng pl at f orns.

Access to and egress froma working platform
except for those that land directly on a safe
surface, shall be provided by stairs, |adders,
platfornms, and runways conformng to the

provi sions of chapter 12-82. Access gates
shal |l be self-closing and self-|atching.

Means of access to or egress from a working
platformwhich is 48 inches (1.2 m or nore
above a safe surface shall be provided with a
guardrail system or |adder handrails that
conformto the provisions of chapter 12-82.

The platform shall be provided with a secondary
wire rope suspension systemif the platform
contai ns overhead structures which restrict the
ener gency egress of enployees. A horizontal
lifeline or a direct connection anchorage shal
be provided, as part of a fall arrest system
whi ch meets the requirenments of appendi x C of
this section, for each enpl oyee on such a

pl atform

A vertical lifeline shall be provided as part
of a fall arrest system which neets the

requi renments of appendix C of this section, for
each enpl oyee on a working platform suspended
by two or nore wire ropes, if the failure of
one wire rope or suspension attachment wll
cause the platformto upset. |[|f a secondary

Wi re rope suspension is used, vertica

lifelines are not required for the fall arrest
system provided that each enpl oyee is attached
to a horizontal lifeline anchored to the

pl at f or m

An energency electric operating device shall be
provi ded on roof powered platfornms near the

hoi sting machine for use in the event of
failure of the normal operating device |ocated
on the working platform or failure of the
cabl e connected to the platform The energency
el ectric operating device shall be mounted in a
secured conpartnment, and the conpartnment shal
be I abeled with instructions for use. A neans
for opening the conpartment shall be nounted in
a break-glass receptable | ocated near the
energency electric operating device or in an
equi val ent secure and accessi bl e | ocation.



(O

(D)

(E)

Si ngl e point suspended working platfornmns.

(i)

(ii)

The requirements of subparagraph (B) (i) through
(xi) above shall also apply to a single point
wor ki ng pl atform

Each single point suspended working platform
shall be provided with a secondary wire rope
suspensi on system which will prevent the
working platformfromfalling should there be a
failure of the primary means of support, or if
t he platform contains overhead structures which
restrict the egress of the enployees. A
horizontal life line or a direct connection
anchorage shall be provided, as part of a fall
arrest system which neets the requirenents of
appendi x C of this section, for each enpl oyee
on the platform

Ground-ri gged working platforns.

(1)

(ii)

Ground-rigged working platforns shall conply
with all the requirenments of subparagraph

(B) (i) through (xiv) above.

After each day's use, the power supply within
the building shall be disconnected froma
ground-ri gged working platform and the

pl atform shall be either disengaged fromits
suspensi on points or secured and stored at

gr ade.

Intermttently stabilized platforns.

(i)
(i)

(iii)

(iv)

(v)

The platform shall conply with subparagraph
(B)(i) through (xiv) above.

Each stabilizer tie shall be equipped with a
"qui ck connect-quick disconnect” device which
cannot be accidently di sengaged, for attachment
to the building anchor, and shall be resistant
to adverse environnmental conditions.

The platformshall be provided with a stopping
device that will interrupt the hoist power
supply in the event the platformcontacts a
stabilizer tie during its ascent.

Buil ding face rollers shall not be placed at

t he anchor setting if exterior anchors are used
on the building face.

Stabilizer ties used on intermttently
stabilized platforns shall allow for the
specific attachment | ength needed to effect the
predet erm ned angul ati on of the suspended wire
rope. The specific attachment |ength shall be
mai nt ai ned at all building anchor | ocati ons.



(vi) The platform shall be in continuous contact
with the face of the building during ascent and
descent .

(vii) The attachnment and renoval of stabilizer ties
shall not require the horizontal novement of
the platform

(viii) The platform nmounted equi pnmrent and its
suspension wire ropes shall not be physically
danmaged by the loads fromthe stabilizer tie or
its building anchor. The platform platform
mount ed equi pnent, and wire ropes shall be able
to withstand a |load that is at |east twice the
ultimate strength of the stabilizer tie.

Note: See Figure Il in appendix B of this section

for a description of a typical intermttent

stabilization system
(F) Button guide stabilized platforns.

(i) The platformshall conply wi th subparagraph
(B)(i) through (xiv) above.

(ii) Each guide track on the platformshall engage a
m ni mum of two guide buttons during any
vertical travel of the platformfollow ng the
initial button engagenent.

(iii1) Each guide track on a platformthat is part of
a roof rigged system shall be provided with a
storage position on the platform

(iv) Each guide track on the platform shall be
sufficiently maneuverabl e by pl atform occupants
to permt easy engagenent of the guide buttons,
and easy novenent into and out of its storage
position on the platform

(v) Two guide tracks shall be mounted on the
pl atf orm and shall provide continuous contact
with the building face.

(vi) The load carrying conponents of the button
gui de stabilization systemwhich transmt the
load into the platform shall be capabl e of
supporting the weight of the platform or
provi sion shall be made in the guide track
connectors or platform attachnents to prevent
the wei ght of the platform from being
transmtted to the platform attachnents.

Note: See Figure Ill in appendix B of this section

for a description of a typical button guide

stabilization system
(6) Supported equi pnent.
(A) Supported equi pnment shall maintain a verti cal



(7)

(B)

(O

(D)

position in respect to the face of the building by
means other than friction.

Cog wheel s or equival ent neans shall be incorporated
to provide clinbing traction between the supported
equi pmrent and the building guides. Additional guide
wheel s or shoes shall be incorporated as may be
necessary to ensure that the drive wheels are
continuously held in positive engagenment with the
bui | di ng gui des.

Launch guide rmullions indexed to the building guides
and retained in alignment with the building guides
shal |l be used to align drive wheels entering the
bui | di ng gui des.

Manned pl atfornms used on supported equi pnent shall
conply with the requirements of paragraph (B) (i),
(ii), and (iv) through (xi) above covering suspended
equi prment .

Suspensi on wire ropes and rope connecti ons.

(A)

(B)

Each specific installation shall use suspension wre
ropes or conbi nati on cabl e and connecti ons neeting

t he specification recommended by the manufacturer of
t he hoi sting machi ne used. Connections shall be
capabl e of devel oping at | east 80 per cent of the
rated braking strength of the wire rope.

Each suspension rope shall have a "design factor" of
at |least 10. The "design factor" is the ratio of the
rated strength of the suspension wire rope to the
rated working |load, and shall be cal cul ated using the
follow ng fornula:

S (N

w

VWher e:

(O
(D)

Desi gn factor

Manuf acturer's rated strength of one
suspensi on rope

Nunber of suspensi on ropes under | oad
Rat ed working |load on all ropes at any
poi nt of travel

»nm
Il

=2

Suspension wire rope grade shall be at |east inproved
pl ow steel or equival ent.
Suspension wire ropes shall be sized to conformw th



(8)

(E)
(F)

(G
(H)

(1)

(J)

(K)
(L)

the required design factor, but shall not be |ess

than 5/16 inch (7.94 mm in dianeter.

No nore than one reverse bend in six wire rope |lays

shall be permtted.

A corrosion-resistant tag shall be securely attached

to one of the wire rope fasteni ngs when a suspensi on

wire rope is to be used at a specific l|ocation and

will remain in that location. This tag shall bear

the followi ng wire rope data:

(i) The diameter (inches and/or nm,;

(i1) Construction classification;

(iii) Whether non-preformed or preformed,

(iv) The grade of material;

(v) The manufacturer's rated strength;

(vi) The manufacturer's nane;

(vii) The nmonth and year the ropes were install ed;
and

(viii) The name of the person or conpany which

installed the ropes.
A new tag shall be installed at each rope renewal.
The original tag shall be stanped with the date of
t he resocketing, or the original tag shall be
retai ned and a supplenental tag shall be provided
when ropes are resocketed. The supplenental tag
shall show the date of resocketing and the nane of
t he person or conpany that resocketed the rope.
W ndi ng drum type hoists shall contain at |east three
wr aps of the suspension wire rope on the drum when
t he suspended unit has reached the | owest possible
point of its vertical travel.
Traction drum and sheave type hoists shall be
provided with a wire rope of sufficient length to
reach the | owest possible point of vertical travel of
t he suspended unit, and an additional |ength of the
wire rope of at |east four feet (1.2 m.
The | engthening or repairing of suspension wire ropes
i's prohibited.
Babbitted fastenings for suspension wire rope are
pr ohi bi t ed.

Control circuits, power circuits, and their conponents.

(A)

(B)

El ectrical wiring and equi pnent shall conmply with
chapter 12-89, except as otherwi se required by this
section.

El ectrical runway conductor systens shall be of a
type designed for use in exterior |locations, and
shall be located so that they do not conme into
contact with accunul ated snow or water.



(O
(D)

(B)

(F)

(G

(H)

(1)

Cabl es shall be protected agai nst damage resulting

from overtensi oning or from other causes.

Devi ces shall be included in the control systemfor

t he equi pnent which will provide protection against

el ectrical overloads, three phase reversal, and phase

failure. The control system shall have a separate

met hod, independent of the direction control circuit,

for breaking the power circuit in case of an

enmergency or nmal function.

Suspended or supported equi pnent shall have a contro

systemwhich will require the operator of the

equi pnmrent to follow predeterm ned procedures.

The follow ng requirements shall apply to electrical

protection devices:

(i) On installations where the carriage does not
have a stability factor of at |east four
agai nst overturning, electrical contact(s)
shall be provided and so connected that the
operating devices for the suspended or
supported equi pment shall be operative only
when the carriage is |ocated and nechanically
retai ned at an established operating point.

(ii) Overload protection shall be provided in the
hoi sting or suspension systemto protect
agai nst the equi pnment operating in the "up"
direction with a load in excess of 125 per cent
of the rated | oad of the platform and

(ii1) An automatic detector shall be provided for
each suspension point that will interrupt power
to all hoisting notors for travel in the "down"
direction, and apply the primary brakes if any
suspensi on wire rope becones slack. A
conti nuous-pressure rigging-bypass switch
designed for use during rigging is permtted.
This switch shall only be used during rigging.

Upper and | ower directional switches designed to

prevent the travel of suspended units beyond safe

upward and downward | evel s shall be provided.

Emer gency stop switches shall be provided on renote

control | ed, roof-powered manned platfornms adjacent to

each control station on the platform

Cabl es which are in constant tension shall have

overl oad devices which will prevent the tension in

the cable frominterfering with the load limting

device required in subparagraph (F)(ii) above, or

with the platformroll limting device required in

subsection (e)(5)(B)(iii). The setting of these



(f)
(1)

(2)

(3)

devi ces shall be coordinated with other overl oad
settings at the tinme of design of the system and
shall be clearly indicated on or near the device.
The device shall interrupt the equipnment travel in
the "down" direction.

| nspection and tests.

Installations and alterations. All conpleted building

mai nt enance equi pnent installations shall be inspected and

tested in the field before being placed in initial service

to determne that all parts of the installation conformto
applicable requirenments of this standard, and that al

saf ety and operating equi pnment is functioning as required.

A simlar inspection and test shall be made foll ow ng any

maj or alteration to an existing installation. No hoist in

an installation shall be subjected to a | oad in excess of

125 per cent of its rated | oad.

Periodi c inspections and tests.

(A) Related building supporting structures shall undergo
periodic inspection by a conpetent person at
interval s not exceeding 12 noths.

(B) All parts of the equipnent including control systens
shall be inspected, and where necessary, tested by a
conpetent person at intervals specified by the
manuf acturer/supplier, but not to exceed 12 nonths,
to deternm ne that they are in safe operating
condition. Parts subject to wear, such as wre
ropes, bearings, gears, and governors shall be
i nspected and tested to determ ne that they have not
worn to such an extent as to affect the safe
operation of the installation.

(C) The building ower shall keep a certification record
of each inspection and test required under
subparagraphs (A) and (B) above. The certification
record shall include the date of the inspection, the
signature of the person who perforned the inspection,
and the nunber, or other identifier, of the building
support structure and equi pnent which was inspected.
This certification record shall be kept readily
avai l able for review by the director or the
director's representative and by the enpl oyer.

(D) Working platforms and their conmponents shall be
i nspected by the enployer for visible defects before
every use and after each occurrence which could
affect the platfornm s structural integrity.

Mai nt enance i nspections and tests.

(A) A maintenance inspection and, where necessary, a test
shall be made of each platforminstallation every 30



(4)

(5)

(B)

days, or where the work cycle is less than 30 days,
such inspection or test shall be made prior to each
work cycle. This inspection and test shall follow
procedures recomended by the manufacturer, and shal
be made by a conpetent person.

The buil di ng owner shall keep a certification record
of each inspection and test perfornmed under

subpar agraph (A) above. The certification record
shall include the date of the inspection and test,

t he signature of the person who perfornmed the

i nspection and test, and an identifier for the
platforminstallation which was inspected. The
certification record shall be kept readily avail able
for review by the director or the director's
representative and by the enpl oyer.

Speci al inspection of governors and secondary brakes.

(A)

(B)

(O
(D)

(E)
(F)

Governors and secondary brakes shall be inspected and
tested at intervals specified by the

manuf act urer/supplier but not to exceed every 12

nont hs.

The results of the inspection and test shall confirm
that the initiating device for the secondary braking
system operates at the proper overspeed.

The results of the inspection and test shall confirm
that the secondary brake is functioning properly.

| f any hoisting machine or initiating device for the
secondary brake systemis renoved fromthe equi pment
for testing, all reinstalled and directly rel ated
conponents shall be reinspected prior to returning

t he equi pnent installation to service.

| nspection of governors and secondary brakes shall be
perfornmed by a conpetent person

The secondary brake governor and actuation device
shall be tested before each day's use. Where testing
is not feasible, a visual inspection of the brake
shall be made instead to ensure that it is free to
oper at e.

Suspension wire rope nmintenance, inspection, and
repl acenment.

(A)

(B)

Suspensi on wire rope shall be maintained and used in
accordance with procedures recomended by the wire
rope manufacturer.

Suspension wire rope shall be inspected by a
conpetent person for visible defects and gross damage
to the rope before every use and after each
occurrence which mght affect the wire rope's
integrity.



(6)

(C) A thorough inspection of suspension wire ropes in
service shall be made once a nonth. Suspension wire
ropes that have been inactive for 30 days or |onger
shal | have a thorough inspection before they are
pl aced into service. These thorough inspections of
suspension wire ropes shall be perfornmed by a
conpet ent person.

(D) The need for replacenment of a suspension wire rope
shall be determ ned by inspection and shall be based
on the condition of the wire rope. Any of the
follow ng conditions or conbination of conditions
wi Il be cause for rempval of the wre rope:

(i) Broken wires exceeding three wires in one
strand or six wires in one rope |ay;

(ii) Distortion of rope structure such as would
result from crushing or kinking;

(iii) Evidence of heat damage;

(iv) Evidence of rope deterioration from corrosion;

(v) A broken wire within 18 inches (460.8 mm of
the end attachnments;

(vi) Noticeable rusting and pitting;

(vii) Evidence of core failure (a | engthening of rope
| ay, protrusion of the rope core and a
reduction in rope dianmeter suggests core
failure);

(viii) More than one valley break (broken wre);
(ix) Quter wire wear exceeds one-third of the
original outer wire dianmeter; or
(x) Any other condition which the conpetent person
determ nes has significantly affected the
integrity of the rope.

(E) The building owner shall keep a certification record
of each nonthly inspection of a suspension wire rope
as required in subparagraph (C) above. The record
shall include the date of the inspection, the
signature of the person who perforned the inspection,
and a nunber, or other identifier, of the wire rope
whi ch was inspected. This record of inspection shal
be made avail able for review by the director or the
director's representative and by the enpl oyer.

Hoi st inspection. Before |lowering personnel below the top

el evation of the building, the hoist shall be tested each

day in the lifting direction with the intended |oad to
make certain it has sufficient capacity to raise the
personnel back to the boarding |evel

Mai nt enance.

CGeneral maintenance. All parts of the equi pment affecting



saf e operation shall be maintained in proper working order

so that they may performthe functions for which they were

i ntended. The equi pnent shall be taken out of service

when it is not in proper working order.

(2) Ceaning.

(A) Control or power contractors and relays shall be kept
cl ean.

(B) Al other parts shall be kept clean if their proper
functioning woul d be affected by the presence of dirt
or other contam nants.

(3) Periodic resocketing of wire rope fastenings.

(A) Hoisting ropes utilizing poured socket fastenings
shal |l be resocketed at the non-drum ends at intervals
not exceeding 24 nonths. |In resocketing the ropes, a
sufficient length shall be cut fromthe end of the
rope to renove danaged or fatigued portions.

(B) Resocketed ropes shall conformto the requirenments of
subsection (e)(7)(H).

(C) Limt switches affected by the resocketed ropes shal
be reset, if necessary.

(4) Periodic reshackling of suspension wire ropes. The
hoi sting ropes shall be reshackled at the non-drum ends at
interval s not exceeding 24 nonths. Wen reshackling the
ropes, a sufficient length shall be cut fromthe end of
the rope to renove damaged or fatigued portions.

(5) Roof systens. Roof track systens, tie downs, or simlar
equi pment shall be maintained in proper working order so
that they performthe function for which they were
i nt ended.

(6) Building face guiding nenbers. T-rails, indented
mul I i ons, or equival ent guides |located in the face of a
bui I ding shall be nmaintained in proper working order so
that they performthe functions for which they were
i ntended. Brackets for cable stabilizers shall simlarly
be mai ntai ned in proper working order.

(7) Inoperative safety devices. No person shall render a
required safety device or electrical protective device
i noperative, except as necessary for tests, inspections,
and mai ntenance. | nmmedi ately upon conpletion of such
tests, inspections and mai ntenance, the device shall be
restored to its normal operating condition.

(h) Operations.

(1) Training.

(A) Working platfornms shall be operated only by persons
who are proficient in the operation, safe use, and
i nspection of the particular working platformto be
oper at ed.



(2)

(B)

(O

(D)

(B)

Use

(A

(B)

Al'l enpl oyees who operate working platforms shall be
trained in the foll ow ng:
(i) Recognition of, and preventive measures for,
the safety hazards associated with their
i ndi vi dual work tasks;
(ii) General recognition and prevention of safety
hazards associated with the use of working
pl atfornms, including the provisions in the
section relating to the particul ar working
platformto be operated;
(iii1) Emergency action plan procedures required in
subsection (d)(9);
(iv) Work procedures required in subparagraph (D)
bel ow; and
(v) Personal fall arrest systeminspection, care,
use, and system performance.
Trai ning of enployees in the operation and inspection
of working platfornms shall be done by a conpetent
person.
Witten work procedures for the operation, safe use,
and i nspection of working platfornms shall be provided
for enployee training. Pictorial methods of
instruction, may be used, in lieu of witten work
procedures, if enployee comrunication is inproved
using this nethod. The operating manuals supplied by
manuf acturers for platformsystem conponents can
serve as the basis for these procedures.
The enmpl oyer shall certify that enpl oyees have been
trained in operating and inspecting a working
pl atform by preparing a certification record which
includes the identity of the person trained, the
signature of the enployer or the person who conducted
the training, and the date that training was
conpleted. The certification record shall be
prepared at the conpletion of the training required
i n subparagraph (B) above, and shall be maintained in
a file for the duration of the enployee's enpl oynent.
The certification record shall be kept readily
avai l able for review by the director or director's
representative.

Working platforms shall not be | oaded in excess of
the rated | oad, as stated on the platform |l oad rating
pl at e.

Enpl oyees shall be prohibited from working on snow,
ice, or other slippery material covering platforns,
except follow ng the renoval of such materials.



(C) Adequate precautions shall be taken to protect the
platform wre ropes, and |life lines from damage due
to acids or other corrosive substances, in accordance
with the recomendati ons of the corrosive substance
producer, supplier, platform manufacturer, or other
equi val ent information sources. Platformnmmaterials
and equi pment exposed to acids or other corrosive
subst ances shall be washed down with a neutralizing
solution, at a frequency recommended by the corrosive
subst ance producer or supplier.

(D) Platformmaterials, equipnment, wire ropes, and life
i nes shall be protected when using a heat producing
process. Wre ropes and life |lines which have been
contacted by the heat producing process shall be
considered to be permanently damaged and shall not be
used.

(E) The platformshall not be operated in winds in excess
of 25 mles per hour (40.2 km hr) except to nmove it
froman operating to a storage position. Wnd speed
shal |l be determ ned based on the best avail able
i nformation, which includes on-site anenoneter
readi ngs and | ocal weather forecasts which predict
wi nd velocities for the area.

(F) On exterior installations, an anenoneter shall be
mounted on the platformto provide information of on-
site wind velocities prior to and during the use of
the platform The anenonmeter may be a portable (hand
hel d) unit which is tenporarily mounted during
pl atf orm use.

(G Tools, materials, and debris not related to the work
in progress shall not be allowed to accunul ate on
platforns. Stabilizer ties shall be located so as to
al | ow unencunbered passage along the full Iength of
the platformand shall be of such Iength so as not to
become entangled in rollers, hoists or other
machi nery.

(i) Personal fall protection. Enployees on working platforns
shall be protected by a personal fall arrest system neeting the
requi renments of appendix C of this section, and as ot herw se provided
by this section.



Appendi x A
GUI DELI NES ( ADVI SORY)

Use of the Appendi x. Appendix A provides exanples of equi pnent
and met hods to assist the enployer in neeting the requirenents
of the indicated provision of the standard. Enployers may use
ot her equi pnment or procedures which conformto the requirenents
of the standard. This appendi x neither adds to nor detracts
fromthe mandatory requirenents set forth in section 12-83-2.

Assurance. Section 12-83-2(c) requires the building ower to
informthe enployer in witing that the powered platform
installation conplies with certain requirements of the
standard, since the enployer may not have the necessary
information to make these determ nations. The enpl oyer,
however, remai ns responsi ble for neeting these requirenents
whi ch have not been set off in section 12-83-2(c)(1).

Desi gn Requirenents. The design requirenments for each
installation should be based on the |limtations (stresses,
defl ections, etc.), established by nationally recognized
standards as pronul gated by the followi ng organi zations, or to
equi val ent st andards:
AA - The Al um num Associ ation, 818 Connecticut Avenue,
NW , Washington, D.C. 20006
Al um num Constructi on Manual
Specifications For Al um num Structures
Al um num St andards and Dat a

AGMA - Anerican Gear Manufacturers Association, 101 North
Fort Meyer Dr., Suite 1000, Arlington, VA 22209

Al SC - Anerican Institute of Steel Construction, 400 North
M chi gan Avenue, Chicago, IL 60611

ANSI - Anerican National Standards Institute, Inc., 1430
Br oadway, New York, NY 10018

ASCE - American Society of Civil Engineers, 345 East 47th
Street, New York, NY 10017

ASME - Ameri can Soci ety of Mechani cal Engi neers, 345 East
47t h Street, New York, NY 10017

ASTM - American Society for Testing and Materials, 1916 Race
Street, Phil adel phia, PA 19103

AWS - American Wel ding Society, Inc., Box 351040, 550 NW
Lej eunne Road, Mam, FL 33126

JIC - Joint Industrial Council, 2139 W sconsin Avenue NW,
Washi ngton, D.C. 20007

NEMA - Nat i onal El ectric Manufacturers Association, 2101 L

Street, NW, Washington, D.C. 20037



Tie-in-guides. Indented nullions, T-rails or other equival ent
gui des are acceptable as tie-in-guides in a building face for a

continuous stabilization system Internal guides are enbedded
in other building nenmbers with only the opening exposed (see
Figure 1 of appendix B). External guides, however, are

installed external to the other building nenbers and so are
fully exposed. The m nimum opening for tie-in-guides is three-
quarters of an inch (19 mm), and the m ni num i nsi de di mensi ons
are one-inch (25 mm deep and two inches (50 nm wi de.

Enpl oyers shoul d be aware of the hazards associated with tie-in
guides in a continuous stabilization system which was not

desi gned properly. For exanple, joints in these track systens
may becone extended or discontinuous due to installation or
building settlenment. If this alignment problemis not
corrected, the system could jam when a guide roller or guide
shoe strikes a joint and this would cause a hazardous situation
for enployees. |In another instance, faulty design will result
in guide rollers being nounted in a line so they will jamin
the track at the slightest m salignnent.

Bui | di ng anchors (intermttent stabilization system). |In the
selection of the vertical distance between buil ding anchors,
certain factors should be given consideration. These factors

i nclude building height and architectural design, platform

| ength and weight, wire rope angulation, and the w nd
velocities in the building area. Another factor to consider is
the material of the building face, since this material my be
adversely affected by the building rollers.

External or indented type building anchors are acceptabl e.
Receptacles in the building facade used for the indented type
shoul d be kept clear of extraneous materials which will hinder
their use. During the inspection of the platforminstallation,
evi dence of a failure or abuse of the anchors should be brought
to the attention of the enployer.

Stabilizer tie length. A stabilizer tie should be |ong enough
to provide for the planned angul ati on of the suspension cabl es.
However, the length of the tie should not be excessive and
becone a problem by possibly becom ng entangled in the buil ding
face rollers or parts of the platform machinery.

The attachnment |ength may vary due to material el ongation and
this should be considered when selecting the material to be
used. Consideration should also be given to the use of ties
which are easily installed by enpl oyees, since this wll



encourage their use.

Intermttent stabilization system Intermttent stabilization
systens may use different equipnment, tie-in devices and nethods
to restrict the horizontal novenent of a powered platformwth
respect to the face of the building. One acceptable nethod
enpl oys corrosion-resistant buil ding anchors secured in the
face of the building in vertical rows every third floor or 50
feet (15.3 m, whichever is less. The anchors are spaced
horizontally to allow a stabilization attachment (stabilizer
tie) for each of the two platform suspension wire ropes. The
stabilizer tie consists of two parts. One part is a quick
connect - qui ck di sconnect device which utilizes a corrosion-

resi stant yoke and retainer spring that is designed to fit over
the buil ding anchors. The second part of the stabilizer tie is
a lanyard which is used to maintain a fixed di stance between

t he suspension wire rope and the face of the buil ding.

In this method, as the suspended powered platform descends past
the el evation of each anchor, the descent is halted and each of
the platform occupants secures a stabilizer tie between a
suspension wire rope and a building anchor. The procedure is
repeated as each elevation of a building anchor is reached
during the descent of the powered platform

As the platform ascends, the procedure is reversed; that is,
the stabilizer ties are renoved as each elevation of a building
anchor is reached. The renoval of each stabilizer tie is
assured since the platformis provided with stopping devices
which will interrupt power to its hoist(s) in the event either
st oppi ng device contacts a stabilizer during the ascent of the
pl at form

Figure 2 of appendix B illustrates another type of acceptable
intermttent stabilization systemwhich utilizes retaining pins
as the quick connect-quick disconnect device in the stabilizer
tie.

W re Rope Inspection. The inspection of the suspension wre
rope is inportant since the rope gradually | oses strength
during its useful life. The purpose of the inspection is to
determ ne whether the wire rope has sufficient integrity to
support a platformw th the required design factor.

If there is any doubt concerning the condition of a wire rope
or its ability to performthe required work, the rope should be
replaced. The cost of wire rope replacenent is quite small if



10.

conpared to the cost in ternms of human injuries, equipnment down
time and repl acenent.

No listing of critical inspection factors, which serve as a
basis for wire rope replacenent in the standard, can be a
substitute for an experienced inspector of wire rope. The
listing serves as a user's guide to the accepted standards by
whi ch ropes nmust be judged.

Rope |ife can be prolonged if preventive maintenance is
performed regularly. Cutting off an appropriate Iength of rope
at the end term nation before the core degrades and vall ey
breaks appear m nim zes degradation at these sections.

General Maintenance. 1In neeting the general naintenance
requirenment in section 12-83-2(g)(1), the enpl oyer should
undertake the pronpt replacenent of broken, worn and danmaged
parts, switch contacts, brushes, and short flexible conductors
of electrical devices. The conponents of the electrical
service system and traveling cables should be replaced when
damaged or significantly abraded. |In addition, gears, shafts,
beari ngs, brakes and hoisting drunms should be kept in proper
al i gnment.

Training. In neeting the training requirenment of section
12-83-2(h)(1), enployers should use both on the job training
and formal classroomtraining. The witten work procedures
used for this training should be obtained fromthe

manuf acturer, if possible, or prepared as necessary for the
enpl oyee's informati on and use.

Enmpl oyees who will operate powered platforms with intermttent
stabilization systens should receive instruction in the
specific ascent and descent procedures involving the assenbly
and di sassenbly of the stabilizer ties.

An acceptabl e training program should al so include enpl oyee
instruction in basic inspection procedures for the purpose of
determ ning the need for repair and replacenment of platform
equi prent. In addition, the program should cover the

i nspection, care and use of the personal fall protection

equi pment required in section 12-83-2(i)(1).

I n addition, the training program should al so include emergency
action plan elenments. OSHA brochure #3088 (Rev.) 1985, "How to
Prepare for Workplace Energencies,"” details the basic steps
needed to prepare to handl e energencies in the workpl ace.



Foll owi ng the conpletion of a training program the enpl oyee
shoul d be required to denponstrate conpetency in operating the
equi pnent safely. Supplenental training of the enpl oyee should
be provided by the enployer, as necessary, if the equi pnent
used or other working conditions should change.

An enpl oyee who is required to work with chem cal products on a
pl atform shoul d receive training in proper cleaning procedures,
and in the hazards, care and handling of these products. In
addition, the enployee should be supplied with the appropriate
personal protective equi pnment, such as gl oves and eye and face
protecti on.

Suspensi on and Securing of Powered Pl atfornms (Equival ency).

One acceptabl e nmethod of denonstrating the equival ency of a

met hod of suspendi ng or securing a powered platform as
required in section 12-83-2(d)(2)(C), (e)(3) and (e)(5) (A (vi),
is to provide an engi neering analysis by a registered

prof essi onal engineer. The analysis should denonstrate that

t he proposed nmethod will provide an equal or greater degree of
saf ety for enpl oyees than any one of the nethods specified in

t he standard.



Appendi x B
EXHI BI TS ( ADVI SORY)

The three drawings in appendix B illustrate typical platform
stabilization systens which are addressed in the standard. The
drawi ngs are to be used for reference purposes only, and do not
illustrate all the mandatory requirements for each system
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Figure 2

Typical Self-Powered Platform--Intermittent Tie-In System
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Figure 3

Typical Self-Powered Platform--Button Guide System
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Appendi x C
PERSONAL FALL ARREST SYSTEM ( SECTI ON | - - MANDATORY;
SECTIONS 11 AND 111 --NON- MANDATORY)

Use of the Appendi x

Section | of appendix C sets out the mandatory criteria for
personal fall arrest systenms used by all enployees using powered
platfornms, as required by section 12-83-2(i). Section Il sets out
nonmandatory test procedures which my be used to determn ne
conpliance with applicable requirenments contained in section | of
this appendi x. Section Il provides nonmandatory gui delines which
are intended to assist enployers in conplying with these provisions.
l. Personal fall arrest systens.

(a) Scope and application. This section establishes the
application of and performance criteria for personal fall
arrest systens which are required for use by all enployees
usi ng powered platforms under subsection (i).

(b) Definitions.

"“Anchor age" means a secure point of attachnent for
lifelines, lanyards, or deceleration devices, and which is
i ndependent of the nmeans of supporting or suspending the
enpl oyee.

"Body belt" nmeans a strap with neans both for securing it
about the waist and for attaching it to a |anyard,
lifeline, or deceleration device.

"Body harness" nmeans a design of straps which nmay be
secured about the enployee in a manner to distribute the
fall arrest forces over at |east the thighs, pelvis,

wai st, chest, and shoulders with neans for attaching it to
ot her conponents of a personal fall arrest system

"Buckl e" means any device for holding the body belt or
body harness closed around the enpl oyee's body.

"Conpet ent person” neans a person who i s capabl e of

i dentifying hazardous or dangerous conditions in the
personal fall arrest system or any conponent thereof, as
well as in their application and use with related

equi prment .
"Connector" nmeans a device which is used to couple
(connect) parts of the systemtogether. It may be an

i ndependent conponent of the system (such as a carabiner),
or an integral conmponent of part of the system (such as a
buckl e or dee-ring sewn into a body belt or body harness,
or a snap-hook spliced or sewn to a |l anyard or self-
retracting | anyard).

"Decel eration device" means any nmechani sm such as a rope



grab, ripstitch lanyard, specially woven | anyard, tearing
or deform ng | anyard, or automatic self retracting-
l'ifelinel/lanyard, which serves to dissipate a substantia
amount of energy during a fall arrest, or otherwise limts
t he energy inposed on an enployee during fall arrest.
"Decel eration di stance" neans the additional vertical

di stance a falling enployee travels, excluding lifeline

el ongation and free fall distance, before stopping, from
the point at which the decel eration device begins to
operate. It is neasured as the distance between the

| ocati on of an enpl oyee's body belt or body harness
attachnment point at the nonment of activation (at the onset
of fall arrest forces) of the deceleration device during a
fall, and the |ocation of that attachnment point after the
enpl oyee cones to a full stop.

"Equi val ent” neans alternative designs, materials, or

nmet hods whi ch the enpl oyer can denonstrate will provide an
equal or greater degree of safety for enployees than the
met hods, materials, or designs specified in the standard.
"Free fall" means the act of falling before the personal
fall arrest system begins to apply force to arrest the
fall.

"Free fall distance"” neans the vertical displacenent of
the fall arrest attachnment point on the enployee' s body
belt or body harness between onset of the fall and just
before the system begins to apply force to arrest the
fall. This distance excludes decel eration distance,
lifeline, and | anyard el ongati on but includes any

decel erati on device slide distance or self-retracting
lifeline/lanyard extension before they operate and fall
arrest forces occur.

"Lanyard" neans a flexible line of rope, wire rope, or
strap which is used to secure the body belt or body
harness to a decel eration device, lifeline, or anchorage.
"Lifeline" neans a conponent consisting of a flexible line
for connection to an anchorage at one end to hang

vertically (vertical lifeline), or for connection to
anchorages at both ends to stretch horizontally
(horizontal lifeline), and which serves as a neans for

connecting ot her conponents of a personal fall arrest
systemto the anchorage.

"Personal fall arrest systeml’ neans a systemused to
arrest an enployee in a fall froma working level. It
consi sts of an anchorage, connectors, a body belt, or body
harness and may include a | anyard, deceleration device,
lifeline, or suitable conbinations of these.

"Qualified person” neans one with a recogni zed degree or



(c)

pr of essi onal certificate and extensive know edge and

experience in the subject field who is capabl e of design,

anal ysi s, evaluation and specifications in the subject
wor k, project, or product.

"Rope grab" nmeans a decel eration device which travels on a

lifeline and automatically frictionally engages the

lifeline and | ocks so as to arrest the fall of an

enpl oyee. A rope grab usually enploys the principle of

inertial |ocking, cam | ever |ocking, or both.

"Self-retracting lifeline/lanyard" neans a decel eration

devi ce which contains a drumwound |ine which may be

slowly extracted from or retracted onto, the drum under
slight tension during normal enployee novenent, and which,
after onset of a fall, automatically | ocks the drum and
arrests the fall.

"Snap- hook"” means a connector conprised of a hookshaped

menber with a normally closed keeper, or simlar

arrangenment, which may be opened to permt the hook to
recei ve an object and, when rel eased, automatically cl oses
to retain the object. Snap-hooks are generally one of two
types:

(1) The locking type with a self-closing, self-I|ocking
keeper which remains closed and | ocked until unl ocked
and pressed open for connection or disconnection; or

(2) The non-locking type with a self-closing keeper which
remains closed until pressed open for connection or
di sconnecti on.

"Tie-of f" means the act of an enpl oyee, wearing personal

fall protection equipnent, connecting directly or

indirectly to an anchorage. It also neans the condition
of an enpl oyee bei ng connected to an anchorage.

Desi gn for system conponents.

(1) Connectors shall be drop forged, pressed or forned
steel, or made of equivalent materials.

(2) Connectors shall have a corrosion-resistant finish
and all surfaces and edges shall be smooth to prevent
damage to interfacing parts of the system

(3) Lanyards and vertical lifelines which tie-off one
enpl oyee shall have a m ni mum breaki ng strength of
5,000 pounds (22.2 kN).

(4) Self-retracting lifelines and | anyards which
automatically Ilimt free fall distance to two feet
(0.61 m or |ess shall have conponents capabl e of
sustaining a mnimumstatic tensile | oad of 3,000
pounds (13.3 kN) applied to the device with the
lifeline or lanyard in the fully extended position.

(5) Self-retracting lifelines and |anyards which do not



(d)

(6)

(7)

(8)

(9)

(10)

(11)

Syst
(1)

limt free fall distance to two feet (0.61 m or
| ess, ripstitch | anyards, and tearing and deform ng
| anyards shall be capable of sustaining a m ni mum
tensile | oad of 5,000 pounds (22.2 kN) applied to the
device with the lifeline or lanyard in the fully
ext ended position.
Dee-rings and snap hooks shall be capabl e of
sustaining a mnimumtensile |oad of 5,000 pounds
(22.2 kN).
Dee-rings and snap- hooks shall be 100 per cent proof-
tested to a mnimumtensile | oad of 3,600 pounds
(16 kN) wi thout cracking, breaking, or taking
per manent def ormati on.
Snap- hooks shall be sized to be conpatible with the
menber to which they are connected so as to prevent
uni ntentional di sengagenent of the snap-hook by
depressi on of the snap-hook keeper by the connected
menber, or shall be a | ocking type snap-hook desi gned
and used to prevent di sengagenent of the snap-hook by
t he contact of the snap-hook keeper by the connected
menber .
Hori zontal lifelines, where used, shall be designed,
and installed as part of a conplete personal fall
arrest system which maintains a safety factor of at
| east two, under the supervision of a qualified
person.
Anchor ages to which personal fall arrest equipnent is
attached shall be capable of supporting at |east
5,000 pounds (22.2 kN) per enpl oyee attached, or
shal |l be designed, installed, and used as part of a
conpl ete personal fall arrest system which maintains
a safety factor of at |east two, under the
supervision of a qualified person.
Ropes and straps (webbing) used in |anyards,
lifelines, and strength conmponents of body belts and
body harnesses, shall be made from synthetic fibers
or wWire rope.
em performance criteria
Personal fall arrest systens shall, when stopping a
fall:
(i) Limt maximum arresting force on an enpl oyee to
900 pounds (4 kN) when used with a body belt;
(ii) Limt maxi mum arresting force on an enpl oyee to
1,800 pounds (8 kN) when used with a body
har ness;
(iii1) Bring an enployee to a conplete stop and limt
maxi mum decel erati on di stance an enpl oyee



travels to 3.5 feet (1.07 m; and

(iv) Shall have sufficient strength to wthstand
tw ce the potential inpact energy of an
enpl oyee free falling a distance of six feet
(1.8 m, or the free fall distance permtted by
t he system whichever is |ess.

(2) (i) \When used by enpl oyees having a conbi ned person

and tool weight of |less than 310 pounds

(140 kg), personal fall arrest systenms which
meet the criteria and protocols contained in
par agraphs (b), (c), and (d) in Section Il of
t hi s appendi x shall be considered as conplying
with the provisions of paragraphs (d) (1) (i)

t hrough (d)(1)(iv) of this appendi x.

(i1) When used by enpl oyees having a conbi ned tool
and body wei ght of 310 pounds (140 kg) or nore,
personal fall arrest systems which neet the
criteria and protocols contained in paragraphs
(b), (c), and (d) in Section Il may be
consi dered as conplying with the provisions of
par agraphs (d)(1)(i) through (d)(1)(iv)
provided that the criteria and protocols are
nodi fi ed appropriately to provi de proper
protection for such heavier weights.

(e) Care and use.

(1) Snap-hooks, unless of a |ocking type designed and
used to prevent disengagement fromthe follow ng
connections, shall not be engaged:

(i) Directly to webbing, rope, or wire rope;

(ii) To each ot her;

(iii) To a dee-ring to which another snap-hook or
ot her connector is attached;

(iv) To a horizontal lifeline; or

(v) To any object which is inconpatibly shaped or
di mensioned in relation to the snap-hook such
t hat the connected object could repress the
snap- hook keeper a sufficient amunt to rel ease

itsel f.
(2) Devices used to connect to a horizontal lifeline
whi ch may becone a vertical lifeline shall be capable

of locking in either direction on the lifeline.

(3) Personal fall arrest systenms shall be rigged such
t hat an enployee can neither free fall nmore than six
feet (1.8 m, nor contact any |ower |evel.

(4) The attachnment point of the body belt shall be
| ocated in the center of the wearer's back. The
attachnment point of the body harness shall be | ocated



(f)

Test
(a)

(b)

in the center of the wearer's back near shoul der
| evel , or above the wearer's head.

(5) When vertical lifelines are used, each enpl oyee shal
be provided with a separate lifeline.

(6) Personal fall arrest systens or conponents shall be
used only for enployee fall protection.

(7) Personal fall arrest systens or conponents subjected
to inpact |oading shall be immedi ately renmoved from
service and shall not be used again for enployee
protection unless inspected and determ ned by a
conpetent person to be undamaged and suitable for
reuse.

(8) The enployer shall provide for prompt rescue of
enpl oyees in the event of a fall or shall assure the
sel f-rescue capability of enployees.

(9) Before using a personal fall arrest system and after
any conponent or systemis changed, enployees shal
be trained in accordance with the requirenents of
section 12-83-2(h)(1)(A) through (E), in the safe use
of the system

| nspections. Personal fall arrest systenms shall be

i nspected prior to each use for m| dew, wear, damage and

ot her deterioration, and defective conponents shall be

renoved fromservice if their strength or function nmay be
adversely affected.

met hods for personal fall arrest systenms (non-mandatory).

CGeneral. Paragraphs (b), (c), (d), and (e), of Section II

set forth test procedures which my be used to determ ned

conpliance with the requirenents in paragraph (d) (1) (i)

through (d)(1)(iv) of Section I of this appendi x.

General conditions for all tests in Section Il

(1) Lifelines, |lanyards, and decel erati on devices shoul d
be attached to an anchorage and connected to the body
belt or body harness in the sane manner as they would
be when used to protect enployees.

(2) The anchorage should be rigid, and should not have a
defl ection greater than .04 inches (1 mm when a
force of 2,250 pounds (10 kN) is applied.

(3) The frequency response of the |oad nmeasuring
i nstrumentati on should be 120 Hz.

(4) The test weight used in the strength and force tests
should be a rigid, netal, cylindrical, or torso-
shaped object with girth of 38 inches plus or m nus
four inches (96 cmplus or mnus 10 cm.

(5) The lanyard or lifeline used to create the free fall
di stance should be supplied with the system or in
its absence, the least elastic lanyard or lifeline



(c)

(6)

(7)

(8)

avai l able to be used with the system

The test weight for each test should be hoisted to
the required I evel and should be quickly rel eased

wi t hout havi ng any appreciable nmotion inparted to it.
The systeni s performance should be eval uat ed taking
into account the range of environnmental conditions
for which it is designed to be used.

Followi ng the test, the system need not be capabl e of
further operation.

Strength test.

(1)

(2)
(3)

(4)

(5)

(6)

(7)

During the testing of all systems, a test wei ght of
300 pounds plus or mnus five pounds (135 kg plus or
m nus 2.5 kg) shoul d be used. (See paragraph (b)(4),
above.)

The test consists of dropping the test weight once.
A new unused system should be used for each test.

For | anyard systens, the |lanyard | ength should be six
feet plus or mnus two inches (1.83 m plus or m nus
5 cm as neasured fromthe fixed anchorage to the
attachnment on the body belt or body harness.

For rope-grab-type decel eration systens, the |ength
of the lifeline above the centerline of the grabbing
mechanismto the lifeline' s anchorage point should
not exceed two feet (0.61 m.

For lanyard systens, for systems with decel eration
devi ces which do not automatically limt free fall

di stance to two feet (0.61 m or less, and for
systens with decel eration devices which have a
connection distance in excess of one foot (0.3 m
(nmeasured between the centerline of the lifeline and
the attachment point to the body belt or harness),
the test weight should be rigged to free fall a

di stance of 7.5 feet (2.3 m froma point that is 1.5
feet (46 cm) above the anchorage point, to its
hangi ng | ocation (six feet below the anchorage). The
test weight should fall w thout interference,
obstruction, or hitting the floor or ground during
the test. |In sonme cases a non-elastic wire |anyard
of sufficient length may need to be added to the
system (for test purposes) to create the necessary
free fall distance.

For decel eration device systems with integra
lifelines or |anyards which automatically limt free
fall distance to two feet (0.61 m or less, the test
wei ght should be rigged to free fall a distance of
four feet (1.22 m.

Any wei ght which detaches fromthe belt or harness



shoul d constitute failure for the strength test.

(d) Force test.

(1)

(2)

(3)

General. The test consists of dropping the

respective test weight specified belowin (d)(2)(i)

or (d)(3)(i) once. A new, unused system should be

used for each test.

For | anyard systens.

(i) A test weight of 220 pounds plus or mnus three
pounds (100 kg plus or mnus 1.6 kg) should be
used. (See paragraph (b)(4), above.)

(ii1) Lanyard length should be six feet plus or m nus
two inches (1.83 mplus or mnus 5 cm as
measured fromthe fixed anchorage to the
attachnment on the body belt or body harness.

(iii) The test weight should fall free fromthe
anchorage level to its hanging |ocation (a
total of six feet (1.83 m free fall distance)
wi t hout interference, obstruction, or hitting
the floor or ground during the test.

For all other systens.

(i) A test weight of 220 pounds plus or mnus three
pounds (100 kg plus or mnus 1.6 kg) should be
used. (See paragraph (b)(4), above.)

(ii) The free fall distance to be used in the test
shoul d be the maxi nrum fall distance physically
permtted by the system during normal use
conditions, up to a maxinmum free fall distance
for the test weight of six feet (1.83 m,
except as foll ows:

(A) For deceleration systens which have a
connection link or |anyard, the test
wei ght should free fall a distance equal
to the connection distance (neasured
bet ween the centerline of the lifeline and
the attachnment point to the body belt or

har ness).
(B) For deceleration device systens with
integral lifelines or |anyards which

automatically limt free fall distance to
two feet (0.61 m or less, the test weight
should free fall a distance equal to that
permtted by the systemin normal use.
(For example, to test a systemwith a
self-retracting lifeline or lanyard, the
test wei ght should be supported and the
systemallowed to retract the lifeline or
| anyard as it would in normal use. The



(e)

(4)

(5)

Decel
(1)

(2)

(3)

I11. Additional
systens.
The followi ng informati on constitutes additional guidelines for
use in conplying with requirenents for a personal fall arrest system
Sel ection and use considerations. The kind of personal

(a)

fall
wor k

test weight would then be released and the
force and decel eration di stance neasured).

A systemfails the force test if the recorded maxi mnum

arresting force exceeds 1,260 pounds (15.6 kN) when

usi ng a body belt, and/or exceeds 2,520 pounds

(11.2 kN) when using a body harness.

The maxi mum el ongati on and decel erati on di stance

shoul d be recorded during the force test.

eration device tests.

General. The device should be evaluated or tested

under the environnmental conditions, (such as rain,

ice, grease, dirt, type of lifeline, etc.), for which

t he device is designed.

Rope- grab-type decel eration devi ces.

(i) Devices should be noved on a lifeline 1,000
times over the sane length of Iine a distance
of not less than one foot (30.5 cm, and the
mechani sm shoul d | ock each tine.

(i1) Unless the device is permanently marked to
indicate the type(s) of lifeline which nust be
used, several types (different dianeters and
different materials), of lifelines should be
used to test the device.

Ot her self-activating-type decel eration devices. The

| ocki ng mechani sns of other self-activating-type

decel eration devices designed for nore than one
arrest should | ock each of 1,000 tinmes as they would
in normal service.

non- mandat ory gui delines for personal fall arrest

arrest system sel ected should match the particul ar
situation, and any possible free fall distance should

be kept to a mininmum Consideration should be given to

the particular work environnment. For exanple, the
presence of acids, dirt, noisture, oil, grease, etc., and
their effect on the system should be evaluated. Hot or

cold

environnents nmay al so have an adverse affect on the

system Wre rope should not be used where an el ectrical

hazar

dis anticipated. As required by the standard, the

enpl oyer must plan to have nmeans available to pronptly
rescue an enpl oyee should a fall occur, since the
suspended enpl oyee may not be able to reach a work | evel
i ndependent|y.



(b)

(c)

(d)

Where | anyards, connectors, and lifelines are subject to
damage by work operations such as wel ding, chem ca

cl eani ng, and sandbl asting, the conponent shoul d be
protected, or other securing systens should be used. The
enpl oyer should fully evaluate the work conditions and
environnment (including seasonal weather changes) before
sel ecting the appropriate personal fall protection system
Once in use, the system s effectiveness should be
monitored. |In sone cases, a program for cleaning and

mai nt enance of the system nay be necessary.

Testing considerations. Before purchasing or putting into
use a personal fall arrest system an enployer should
obtain fromthe supplier informtion about the system
based on its performance during testing so that the

enpl oyer can know if the system neets this standard.
Testing should be done using recognized test nethods.
Section Il of this appendix C contains test nethods
recogni zed for evaluating the performance of fall arrest
systens. Not all systenms may need to be individually
tested; the performance of sone systens nay be based on
data and cal cul ati ons derived fromtesting of simlar
systens, provided that enough information is available to
denonstrate simlarity of function and design.

Conmponent conpatibility considerations. ldeally, a
personal fall arrest systemis designed, tested, and
supplied as a conplete system However, it is conmmon
practice for |anyards, connectors, lifelines, deceleration
devi ces, body belts and body harnesses to be interchanged
since sone conponents wear out before others. The

enpl oyer and enpl oyee should realize that not al
conponents are interchangeable. For instance, a |anyard
shoul d not be connected between a body belt (or harness)
and a decel eration device of the self-retracting type
since this can result in additional free fall for which
the system was not designed. Any substitution or change
to a personal fall arrest system should be fully eval uated
or tested by a conpetent person to determne that it neets
t he standard, before the nodified systemis put in use.
Enpl oyee training considerations. Thorough enpl oyee
training in the selection and use of personal fall arrest
systens is inperative. As stated in the standard, before
t he equi pnent is used, enployees nust be trained in the
safe use of the system This should include the
following: Application limts; proper anchoring and tie-
of f techni ques; estimation of free fall distance,

i ncludi ng determ nation of deceleration distance, and
total fall distance to prevent striking a | ower |evel;



(e)

(f)

(9)

met hods of use; and inspection and storage of the system
Carel ess or inproper use of the equipnment can result in
serious injury or death. Enployers and enployees should
become famliar with the material in this appendi x, as
wel | as manufacturer's recomendations, before a systemis
used. O wuppernost inportance is the reduction in
strength caused by certain tie-offs (such as using knots,
tying around sharp edges, etc.) and maximum pernmtted free
fall distance. Also, to be stressed are the inportance of
i nspections prior to use, the limtations of the
equi pnment, and uni que conditions at the worksite which may
be inportant in determ ning the type of systemto use.
| nstruction consi derations. Empl oyers shoul d obtain
conprehensive instructions fromthe supplier as to the
system s proper use and application, including, where
appl i cabl e:
(1) The force neasured during the sanple force test;
(2) The maxi num el ongati on nmeasured from | anyards during
the force test;
(3) The deceleration distance neasured for decel eration
devi ces during the force test;
(4) Caution statenents on critical use limtations;
(5) Application limts;
(6) Proper hook-up, anchoring, and tie-off techniques,
i ncluding the proper dee-ring or other attachnent
point to use on the body belt and harness for fall
arrest;
(7) Proper clinbing techniques;
(8) Methods of inspection, use, cleaning, and storage;
and
(9) Specific lifelines which may be used. This
i nformation should be provided to enpl oyees during
training.
| nspection considerations. As stated in Section |
paragraph (f) of this appendi x, personal fall arrest
systenms nust be regularly inspected. Any conmponent wth
any significant defect, such as cuts, tears, abrasions,
nol d, or undue stretching; alterations or additions which
m ght affect its efficiency;, damage due to deterioration
contact with fire, acids, or other corrosives; distorted
hooks or faulty hook springs; tongues unfitted to the
shoul der of buckles; | oose or damaged nountings; non-
functioning parts; or wearing or internal deterioration in
the ropes nust be withdrawn from service i nmediately, and
shoul d be tagged or marked as unusabl e, or destroyed.
Rescue considerations. As required by Section I
subsection (d)(9) of this appendi x, when personal fall



(h)

arrest systens are used, the enployer nust assure that

enpl oyees can be pronptly rescued or can rescue thensel ves
should a fall occur. The availability of rescue
personnel, | adders or other rescue equi pnent should be
evaluated. In sonme situations, equipment which allows
enpl oyees to rescue thensel ves after the fall has been
arrested may be desirable, such as devices which have
descent capability.

Ti e-of f consi derations.

(1)

(2)

(3)

(4)

One of the nobst inportant aspects of personal fall
protection systems is fully planning the system
before it is put into use. Probably the nobst
over |l ooked conponent is planning for suitable
anchorage points. Such planning should ideally be
done before the structure or building is constructed
so that anchorage points can be incorporated during
construction for use later for w ndow cl eaning or

ot her buil di ng mai ntenance. |f properly planned,

t hese anchorage points may be used during
construction, as well as afterwards.

Empl oyers and enpl oyees should at all times be aware
that the strength of a personal fall arrest systemis
based on its being attached to an anchoring system
whi ch does not significantly reduce the strength of
the system (such as a properly dinmensioned eye-

bol t / snap- hook anchorage). Therefore, if a means of
attachnment is used that will reduce the strength of
the system that conponent should be replaced by a
stronger one, but one that will also maintain the
appropriate maxi nrum arrest force characteristics.
Tie-off using a knot in a rope lanyard or lifeline
(at any location) can reduce the lifeline or |anyard
strength by 50 per cent or nore. Therefore, a
stronger lanyard or lifeline should be used to
conpensate for the weakening effect of the knot, or
the | anyard | ength should be reduced (or the tie-off
| ocation raised) to mnimze free fall distance, or
the lanyard or lifeline should be replaced by one
whi ch has an appropriately incorporated connector to
elimnate the need for a knot.

Tie-off of a rope lanyard or lifeline around and "H'
or "I" beamor simlar support can reduce its
strength as nmuch as 70 per cent due to the cutting
action of the beam edges. Therefore, use should be
made of a webbing lanyard or wire core lifeline
around the beam or the lanyard or lifeline should be
protected fromthe edge; or free fall distance shoul d



(5)

(6)

(7)

(8)

be greatly m nim zed.

Tie-of f where the |line passes over or around rough or
sharp surfaces reduces strength drastically. Such a
tie-off should be avoided or an alternative tie-off

ri gging should be used. Such alternatives may

i ncl ude use of a snap-hook/dee-ring connection, wre
rope tie-off, an effective padding of the surfaces,
or an abrasion-resistance strap around or over the
probl em sur f ace.

Hori zontal |ifelines may, depending on their geonetry
and angl e of sag, be subjected to greater |oads than
the inmpact |oad inposed by an attached conponent.
VWhen the angle of horizontal lifeline sag is |ess

t han 30 degrees, the inpact force inparted to the
lifeline by an attached | anyard is greatly anplified.
For example, with a sag angle of 15 degrees, the
force anplification is about 2:1 and at 5 degrees
sag, it is about 6:1. Depending on the angle of sag,
and the line's elasticity, the strength of the
horizontal lifeline and the anchorages to which it is
attached should be increased a nunmber of tinmes over
that of the |anyard. Extreme care should be taken in
considering a horizontal lifeline for nultiple tie-
offs. The reason for this is that in nmultiple tie-
offs to a horizontal lifeline, if one enployee falls,
t he novenent of the falling enpl oyee and the
horizontal lifeline during arrest of the fall may
cause ot her enployees to also fall. Horizontal
l'ifeline and anchorage strength should be increased
for each additional enployee to be tied-off. For

t hese and ot her reasons, the design of systems using
hori zontal lifelines nmust only be done by qualified
persons. Testing of installed lifelines and anchors
prior to use is recommended.

The strength of an eye-bolt is rated along the axis
of the bolt and its strength is greatly reduced if
the force is applied at an angle to this axis (in the
direction of shear). Also, care should be exercised
in selecting the proper dianmeter of the eye to avoid
acci dent al di sengagenent of snap-hooks not designed
to be conpatible for the connecti on.

Due to the significant reduction in the strength of
the lifeline/lanyard (in some cases, as nmuch as a 70
per cent reduction), the sliding hitch knot should
not be used for lifeline/lanyard connecti ons except

i n emergency situations where no other avail able
systemis practical. The "one-and-one" sliding hitch



(1)

(1)

(k)

knot shoul d never be used because it is unreliable in
stopping a fall. The "two-and-two", or "three-and-
three" knot (preferable), may be used in energency
situations; however, care should be taken to limt
free fall distance to a m ni num because of reduced
lifeline/lanyard strength.

Vertical lifeline considerations. As required by the
st andard, each enpl oyee nust have a separate |lifeline when
the lifeline is vertical. The reason for this is that in

multiple tie-offs to a single lifeline, if one enployee
falls, the nmovenment of the lifeline during the arrest of
the fall may pull other enployees' |anyards, causing them
to fall as well.

Snap- hook consi derations. Although not required by this
standard for all connections, |ocking snap-hooks designed
for connection to suitable objects (of sufficient
strength) are highly recomended in |lieu of the non-

| ocki ng type. Locking snap-hooks incorporate a positive

| ocking mechanismin addition to the spring | oaded keeper,
which will not allow the keeper to open under noderate
pressure wi thout someone first releasing the nechani sm
Such a feature, properly designed, effectively prevents
roll-out from occurring.

As required by the Section | subsection (d)(1) of this
appendi x, the follow ng connections nust be avoi ded
(unl ess properly designed | ocking snap-hooks are used)
because they are conditions which can result in roll-out
when a nonl ocki ng snap-hook i s used:
(1) Direct connection of a snap-hook to a horizontal
lifeline;
(2) Two (or nore) snap-hooks connected to one dee-ring;
(3) Two snap-hooks connected to each other;
(4) A snap-hook connected back on its integral | anyard;
and
(5) Inproper dinensions of the dee-ring, rebar, or other
connection point in relation to the snap-hook
di mensi ons which would all ow t he snap- hook keeper to
be depressed by a turning notion of the snap-hook.
Free fall considerations. The enployer and enpl oyee
should at all tinmes be aware that a systenm s maxi num
arresting force is evaluated under normal use conditions
establi shed by the manufacturer, and in no case using a
free fall distance in excess of six feet (1.8 m. A few
extra feet of free fall can significantly increase the
arresting force on the enployee, possibly to the point of
causing injury. Because of this, the free fall distance



(1)

(m

shoul d be kept at a m ninmum and, as required by the
standard, in no case greater than six feet (1.8 m. To
hel p assure this, the tie-off attachment point to the
lifeline or anchor should be | ocated at or above the
connection point of the fall arrest equipnent to belt or
harness. (Since otherwi se additional free fall distance
is added to the I ength of the connecting neans i.e.

| anyard). Attaching to the working surface will often
result in a free all greater than six feet (1.8 m. For
instance, if a six foot (1.8 m lanyard is used, the total
free fall distance will be the distance fromthe working

|l evel to the body belt (or harness) attachnment point plus
the six feet (1.8 m of lanyard |length. Another inportant
consideration is that the arresting force which the fall
system nust withstand al so goes up with greater distances
of free fall possibly exceeding the strength of the
system

El ongation and decel eration di stance consi derati ons.

Ot her factors involved in a proper tie-off are elongation
and decel eration distance. During the arresting of a

fall, a lanyard will experience a length of stretching or
el ongati on, whereas activation of a deceleration device
will result in a certain stopping distance. These

di stances should be available with the | anyard or device's
instructions and nust be added to the free fall distance
to arrive at the total fall distance before an enployee is
fully stopped. The additional stopping distance may be
very significant if the |lanyard or decel eration device is
attached near or at the end of a long lifeline, which may
itself add considerable distance due to its own

el ongation. As required by the standard, sufficient

di stance to allow for all of these factors must al so be
mai nt ai ned between the enpl oyee and obstruction below, to
prevent an injury due to inpact before the systemfully
arrests the fall. In addition, a m ninmm of 12 feet

(3.7 m of lifeline should be all owed bel ow the securing
point of a rope grab type deceleration device, and the end
term nated to prevent the device fromsliding off the
lifeline. Alternatively, the lifeline should extend to
the ground or the next working | evel below. These
measures are suggested to prevent the worker from

i nadvertently noving past the end of the lifeline and
having the rope grab become di sengaged fromthe lifeline.
Obstruction considerations. The |ocation of the tie-off
shoul d al so consi der the hazard of obstructions in the
potential fall path of the enployee. Tie-offs which

m nimze the possibilities of exaggerated swi nging should



(n)

be considered. In addition, when a body belt is used, the
enpl oyee's body will go through a horizontal position to a
j ack-knifed position during the arrest of all falls.

Thus, obstructions which mght interfere with this notion
shoul d be avoi ded or a severe injury could occur.

Ot her considerations. Because of the design of sonme
personal fall arrest systems, additional considerations
may be required for proper tie-off. For exanple, heavy
decel eration devices of the self-retracting type should be
secured overhead in order to avoid the weight of the

devi ce having to be supported by the enployee. Also, if
self-retracting equi pnent is connected to a hori zont al
lifeline, the sag in the lifeline should be mnimzed to
prevent the device fromsliding down the lifeline to a
position which creates a swing hazard during fall arrest.
In all cases, manufacturer's instructions should be
fol | owed.



Appendi x D

EXI STI NG | NSTALLATI ONS ( MANDATORY)

Use of the Appendi x

Appendi x D sets out the mandatory buil ding and equi pnent
requi renments for applicable permanent installations conpleted after
August 27, 1971, and no later than July 23, 1990 which are exenpt
fromthe paragraphs (a), (b)(1), (b)(2), (c), (d), (e), and (f) of
this standard. The requirenents in appendix D are essentially the
sane as unrevised building and equi pment provisions which previously
wer e designated as section 12-83-2(a), (b), (c), and (d) and which
were effective July 11, 1974.

Note: All existing installations subject to this appendi X
shall also conply with paragraphs (f), (g), (h), (i), and appendix C
of section 12-83-2.

Definitions

"ANSI Al2.1" neans ANSI Al12.1-1973, Safety Requirenments for
Fl oor and Wall Openings, Railings and Toeboard.

"ANSI A120.1" neans ANSI A120.1-1970, Safety Requirenents for
Powered Platforms for Exterior Building Mintenance.

"Angul ati ng roping" nmeans a system of platform suspension in
whi ch the upper wire rope sheaves or suspension points are closer to
t he plane of the building face than the correspondi ng attachnent
points on the platform thus causing the platformto press agai nst
the face of the building during its vertical travel.

"Babitted fastening"” neans the method of providing wire rope
attachnments in which the ends of the wire strands are bent back and
held in a tapered socket by neans of poured nolten babbit netal.

"Brake--disc type" neans a brake in which the holding effect is
obtained by frictional resistance between one or nore faces of discs
keyed to the rotating nenber to be held, and fixed discs keyed to the
stationary or housing nmenber (pressure between the discs being
applied axially).

"Brake--sel f-energizing band type" neans an essentially
uni directional brake in which the holding effect is obtained by the
snubbi ng action of a flexible band grappled about a cylindrical wheel
or drum affixed to the rotating nenber to be held, the connections
and |inkage being so arranged that the nmotion of the brake wheel or
drumwi || act to increase the tension or holding force of the band.

"Brake--shoe type" neans a brake in which the holding effect is
obt ai ned by applying the direct pressure of 2 or nore segnent al



friction elements held to a stationary menber against a cylindrical
wheel or drum affixed to the rotating nmenmber to be hel d.

"Buil ding face roller"” nmeans a specialized formof guide roller
desi gned to contact a portion of the outer face or wall structure of
the building, and to assist in stabilizing the operators' platform
during vertical travel

"Conti nuous pressure” neans operation by nmeans of buttons or
swi tches, any one of which may be used to control the novenent of the
wor ki ng platform or roof car, only as long as the button or switch is
manual |y mai ntained in the actuating position.

"Control" nmeans a system governing starting, stopping,
direction, acceleration, speed, and retardation of noving nenbers.

"Controller"” neans a device or group of devices, usually
contained in a single enclosure, which serves to control in sone
predeterm ned manner the apparatus to which it is connected.

"El ectrical ground"” neans a conducting connection between an
el ectrical circuit or equi pment and the earth, or sone conducting
body which serves in place of the earth.

"Guide roller” nmeans a rotating, bearing-nounted, generally
cylindrical menber, operating separately or as part of a guide shoe
assenmbly, attached to the platform and providing rolling contact
with building gui deways, or other building contact nmenbers.

"G@ui de shoe" neans an assenbly of rollers or slide nenbers, or
t he equivalent, attached as a unit to the operators' platform and
desi gned to engage with the building menbers provided for the
vertical guidance of the operators' platform

"I nterl ock” means a device actuated by the operation of sone
ot her device with which it is directly associated, to govern
succeedi ng operations of the sanme or allied devices.

"NFPA" nmeans National Fire Protection Association.

"NFPA 70" neans NFPA 70-81, National Electric Code.

"Operating device" neans a pushbutton or |ever, or any other
manual device used to actuate a control.

"Powered platform' nmeans equi pnment to provide access to the
exterior of a building for maintenance, consisting of a suspended
power - operat ed working platform a roof car or other suspension
means, and the requisite operating and control devices.

"Rated | oad" neans the conbined wei ght of enployees, tools,
equi pmrent, and other material which the working platformis designed
and installed to lift.

"Rel ay, direction" neans an electrically energized contractor
responsive to an initiating control circuit, which in turn causes a
nmovi ng nenber to travel in a particular direction.

"Rel ay, potential for vertical travel" means an electrically
energi zed contactor responsive to initiating control circuit, which
in turn controls the operation of a noving nenber in both directions;
this relay usually operates in conjunction with direction relays, as



descri bed under the definition "relay, direction".
"Roof car" means a structure for the suspension of a working
platform providing for its horizontal novenment to working positions.
"Roof - powered platform neans a powered pl atform having the
rai sing and | owering mechani smlocated on a roof car.

"Sel f-powered platform' neans a powered pl atform having the
rai sing and | owering mechani sm|located on the working platform

"Tel escopi c derricks" neans extensible boom platfornms when the
derricks are used with personnel platforns.

"Travel i ng cabl e" neans a cable made up of electrical or
comruni cati on conductors, or both, and providing electrical
connecti on between the working platformand the roof car or any other
fixed point.

"Weat her proof " means equi pnent so constructed or protected that
exposure to the weather will not interfere with its proper operation.

"Working platform neans the suspended structure arranged for
vertical travel which provides access to the exterior of the building
or structure.

"Yield point" neans the stress at which the material exhibits a
per manent set of 0.2 per cent.

"Zinced fasteni ngs" neans the nethod of providing wire rope
attachments in which the splayed or fanned wire ends are held in a
t apered socket by means of poured nolten zinc.

Powered platforms for exterior building mintenance

(a) General requirenents.

(1) This appendi x establishes safety requirements for the
desi gn, construction, installation, operation,
mai nt enance, inspection, and use of power-operated
platforns for exterior building mai ntenance. The
requi renments of this appendi x do not apply to tenporary
equi pnment used for construction work or to devices which
are rai sed and | owered manual ly. The purpose of this
standard is to provide for the safety of |ife and |linb of
users of exterior powered platfornms, as well as of others
who may be exposed. The equi pnment described in this
appendi x is intended for use by one or nore workers who
are engaged in exterior work, such as w ndow cl eani ng,
caul king, netal -polishing, and general exterior building
mai nt enance or repairs.

(2) This appendi x applies to all powered platforns installed
subsequent to Decenber 6, 1982, with the exception of
powered platfornms installed for enmergency purposes.

(3) Al new powered platfornms for exterior building
mai nt enance purchased and used after Decenmber 6, 1982 but



(4)

(5)

before July 23, 1990, shall neet all of the design,
construction, installation, and mai ntenance requirenents
of parts Il and |11l of ANSI A120.1 and of this section.
Ref erence shall be made to appropriate parts of ANSI
A120.1 for detail specifications for equi pnent and speci al
installations.
The requirenents of this appendi x apply only to electric
powered platfornms. It is not the intent of this appendix
to prohibit the use of other types of power. Installation
of powered platfornms using other types of power is
permtted, provided the platfornms have adequate protective
devices for the type of power used, and otherw se provide
for reasonable safety of life and linb to users of
equi pnent and to others who may be exposed.
For the purpose of applying this standard, powered
platforns are divided into 2 basic types, types F and T.
(A) Powered platforns designated as type F shall nmeet al
of the requirenents of paragraph (3) above. A basic
requi renent of type F equipnment is that the working
platformis suspended by at least 4 wire ropes and
desi gned so that failure of any one wire rope wll
not substantially alter the normal position of the
wor king platform Another basic requirenent of type
F equi pment is that only one | ayer of hoisting rope
is permtted on winding drunms. Type F powered
pl atforms may be either roof-powered or self-powered.
(B) Powered platfornms designated as type T shall neet all
the requirenments of paragraph (3) above. A basic
requi renment of type T equipnent is that the working
platformis suspended by at |least 2 wire ropes.
Failure of one wire rope would not permt the working
platformto fall to the ground, but would upset its
normal position. The enpl oyer shall require
enpl oyees working on type T equi pnent to wear safety
belts, which are attached by | anyards to lifeline
grabs. Type T powered platform may be either roof--
powered or self-powered.
(C) The requirenents of this appendi x apply to powered
platfornms with wi nding drumtype hoisting machi nes.
It is not the intent of this appendix to prohibit
powered platfornms using other types of hoisting
machi nes such as, but not limted to, traction drum
hoi sti ng machi nes, air powered machi nes, hydraulic
power ed machi nes, and internal conbustion machi nes.
I nstallation of powered platforms with other types of
hoi sting machines is permtted, provided adequate
protective devices are used, and provided reasonabl e



(6)

safety of life and linb to users of the equi pnent and
to others who nmay be exposed is ensured.

The follow ng requirements for intermttent tie-in

stabilization systens shall apply wherever building face

gui des, required by paragraph (3) above, are not installed
for wi ndow washi ng operations and |ight building

mai nt enance, and shall take precedence over applicable

portions of chapter 12-96 (W ndow Cl eani ng) as exceptions

al l owed for new devel opnent under section 12-96-2. These
requi renents shall not apply to two-point suspension
scaffolds. The building anchor system shall be installed
in the foll owi ng manner

(A) The building anchors shall be located in vertical
rows, with an attachnment of maxi mrum el evati on at
every third floor, approximtely 45 feet, and spaced
horizontally to allow a stabilization attachnent for
each of the 2 platform suspension wire ropes. The
m nimum tensile strength of the anchor bolt shall be
600 pounds.

(B) As the suspended pl atform descends past the el evation
of each anchorage, each of the platform occupants
shal | secure a "quick connect-quick disconnect
stabilizer-tie" between a suspension wire rope and a
bui | di ng anchor. Each stabilizer-tie shall contain
an adjustable |lanyard to allow positioning each
suspension wire rope vertically at a predeterm ned
angul ati on that shall provide at |east 10 pounds of
pressure against the building at the | owest point of
the tie-in span. The process will be repeated as
each el evation of tie-in anchorage is reached during
t he descent of the platform

(C) This process shall be reversed (that is, the
stabilizers shall be rempbved as each el evation of the
stabilization tie-ins is reached) as the platform
ascends. The renmoval is ensured in that the platform
shall be provided with electrical interlocks to
interrupt power to its hoists in the event either
interlock contacts a stabilizer during the ascent of
the platform

(D) The intermttent stabilization system including its
bui | di ng anchor, shall have a safety factor of 4 and
the suspension wire ropes shall have a safety factor
of 10 against failure.

(i) The platformshall be provided with a taut,
5/ 16-inch diameter, horizontal, galvanized,
wire-rope static line secured to a structura
menber at both ends of the platform and at the



(ii)

m d- poi nt of the rear guardrail system so that
each section of the wire rope static line acts
as an independent wire rope lifeline to support
ei ther operator in case of a suspension rope
failure. The configuration of the attachnent
shall be such that the conbined | oads of 2
persons shall not be exerted on any attachnent
at the sanme tine in an energency. The
structural nember for the attachment shall
sustain a static |load of at |east 4,000 pounds.
(a) This powered platform (scaffold) shall not
be used during any period of wind velocity
above 25 mles per hour. An instrunent

which will accurately nmeasure w nd
velocity shall be |located on the roof of
t he buil di ng.

(b) The suspension rope angul ati on shall be
designed into the suspension system and
the tie-in lanyard so that the platform
shal |l exert a mnimmforce of
approxi mately 10 pounds agai nst the face
of the buil ding.

(c) The platformfloor shall have openings or
gaps to facilitate upward air flow.

(d) The platformshall be no greater than 32
feet in length nor 3 feet in wdth.

(e) The platform shall also be equipped with
bui | di ng-face rollers.

(f) The platformshall be provided with a
sensing device that will interrupt its
power supply in the event that the
pl atform contacts the tie-in | anyard
assenbly, to prevent further ascent, and
ensure that the |lanyard assenbly can be
di sengaged from the buil di ng anchor.

The enmpl oyer shall designate a safety nonitor

capable of identifying and correcting hazards

associated with the intermttent tie-in system
for powered platforns.

(a) The nmonitor shall be trained and capabl e
of identifying existing and predictable
condi tions and actions, which are
hazardous to enpl oyees utilizing the
intermttent tie-in system These
hazardous conditions may involve platform
and auxiliary equipnent, building anchors,
anenonet er, personal protective equipnment,



(E)

(iii)

(b)

(c)

(d)

el ectrical systems, and comruni cati ons.
Enpl oyee actions that shall be nonitored
are adherence to established procedures,
use of personal protective equi pnment, and
radi o comruni cations with building
managenent personnel .

The nmonitor shall warn enpl oyees of
hazardous conditions and unsafe actions on
a roof or a powered platform when it
appears to the nonitor that they are
unaware of a hazard or are acting in an
unsaf e manner.

The nonitor shall be authorized to take
pronpt corrective action in elimnating
hazardous conditions. The nonitor shall
report to the enpl oyer any hazardous
conditi ons which were observed and
corrected, and submt recomendations to
t he enpl oyer for any condition which needs
future correction.

The nonitor shall be able to observe

enpl oyees and be cl ose enough to verbally
conmmuni cate with them

Each enpl oyee on the working platform of
powered platforms shall be provided with and

shal

wear the follow ng personal protective

equi prment :

(a)

(b)

A body harness with a short |anyard and an
automatic | ocking grab attached to a
horizontal static |line on the working
platform The | ocking grab shall have a
m ni mum br eaki ng strength of 4,000 pounds.
The body harness, the |l anyard, and ot her
conponents, including fastening nmeans and
anchorages to the working platform shal
have a m ni mum breaki ng strength of 4,000
pounds. The attachnment to the static |ine
on the platformshall have a m ni mum

br eaki ng strength of 4,000 pounds suitable
for one person; and

Fast eni ng devices on the |l anyard shall be
of the self-closing type, equipped with a
doubl e | ocki ng device to prevent

acci dental opening of the fastening

devi ce.

Operators of powered platforms shall have the
know edge and training to operate equi pnent in



(b)
(1)

(2)

(3)

(F)

Type
Roof

(A)

(B)

accordance with the manufacturer's recomendati ons
and to performall operations of the intermttent
stabilization system

The enpl oyer shall ensure that all procedures
required for the proper and safe functioning of the
intermttent stabilization systemare carried out.

F powered platforns.

car.

A roof car shall be provided whenever it is necessary
to nmove the working platformhorizontally to working
or storage positions.

The maxi mum rated speed at which a power traversed
roof car may be nmoved in a horizontal direction shal
be 50 feet per mnute.

Moverment and positioning of roof car.

(A)

(B)

(O

(D)

(B)

Roof

Moverment shall be restricted. Provision shall be
made to protect against having the roof car |eave the
roof or enter roof areas not designed for travel.

The horizontal notion of the roof cars shall be
positively controlled so as to insure proper novenent
and positioning of the roof car.

Roof car positioning devices shall be provided to
insure that the working platformis placed and
retained in proper position for vertical travel and
duri ng storage.

Mechani cal stops shall be provided to prevent the
traversing of the roof car beyond its normal limts
of travel. These stops shall be capabl e of

w thstanding a force equal to 100 per cent of the
inertial effect of the roof car in nmotion with
traversi ng power applied.

The operating device of a power-operated roof car for
traversing shall be |located on the roof car or the
wor king platform or both, and shall be of the

conti nuous pressure, weatherproof, electric type. |If
nore than one operating device is provided, they
shall be so arranged that traversing is possible only
from one operating device at a tine. The operating
devi ce shall be so connected that it is not operable
until the working platformis located at its

upper nost position of travel and is not in contact
with the building face or fixed vertical guides in
the face of the building and all protective devices
and interlocks are in a position for traversing.

car stability shall be determ ned by either

subparagraph (A) or (B) below, whichever is greater

(A)

The roof car shall be continuously stable,



(4)

(5)

(6)

(7)

(8)
(9)

consi dering overturning noment as determ ned by 125
per cent rated |oad, plus maxi mum dead | oad, and the
prescri bed w nd | oadi ng.

(B) The roof car and its anchorages shall be capabl e of
resisting accidental over-tensioning of the wire
ropes suspending the working platform and this
cal cul ated val ue shall include the effect of 1-1/2
times the value. For this calculation, the
si mul taneous effect of 1/2 wind | oad shall be
i ncl uded, and the design stresses shall not exceed
those referred to in subsection (a)(3) above.

(C) If the load on the notors is at any tine in excess of
3 times that required for lifting the working
platformwth its rated | oad, the notor shall stall.

Safe access to the roof car and fromthe roof car to the

wor ki ng platform shall be provided. |If the access to the

roof car at any point of its travel is not over the roof
area or where otherw se necessary for safety, self-closing
and sel f-1locking gates shall be provided. Applicable
parts of ANSI Al2.1 shall apply.

Means shall be provided to run the roof car away fromthe

roof perinmeter, where necessary, and to provide a safe

area for maintenance, repairs, and storage. Provisions
shall be nmade to secure the machine in the stored
position. For stored machines subject to wind forces,
speci al design and anchorage requirenents for "w nd
forces" in part Il, section 10.5 of ANSI A120.1 shall be
used.

The working platformshall be of girder or truss

construction and shall be adequate to support its rated

| oad under any position of |oading, and conply with

subsection (a)(3) above.

Each working platformshall bear a manufacturer's | oad

rating plate which is conspicuously posted and which

di spl ays the maxi mum perm ssible rated | oad. Load rating

pl ates shall be nmade of noncorrosive material and shal

have | etters and figures stanped, etched, or cast on the
surface. The m ni mum height of the letters and figures
shall be 1/4 inch.

The working platform shall have a m ni mum net wi dth of 24

i nches.

Wor ki ng platforms shall be furnished with pernmanent

guardrails not less than 36 inches high, and not nore than

42 inches high at the front (building side). At the rear,

and on the sides, the rail shall not be I ess than 42

inches high. An internmediate guardrail shall be provided

around the entire platform between the top guardrail and



(10)

(11)

(12)

(13)

(14)

(15)

(16)

t he t oeboard.

A 4-inch toeboard shall be provided along all sides of the

wor ki ng pl atform

The spaces between the internedi ate guardrail and platform

t oeboard on the building side of the working platform and

bet ween the top guardrail and the toeboard on other sides

of the platform shall be filled with nmetallic nmesh or
simlar material that will reject a ball 1 inch in

di ameter. The installed nesh shall be capabl e of

w t hstanding a | oad of over 100 pounds applied

hori zontally over any area of 144 square inches. |[If the

space between the platformand the building face does not

exceed 8 inches, and the platformis restrained by guides,
the mesh may be omtted on the front side.

The platformflooring shall be of the nonskid type and, if

of open construction, shall reject a 9/16-inch dianmeter

ball, or be provided with a screen below the floor to
reject a 9/16-inch dianeter ball.

Where access gates are provided, they shall be self-

cl osing and sel f-1ocking.

Operating devices, for vertical movenent of the working

pl atform

(A) The normal operating device for the working platform
shall be | ocated on the working platformand shall be
of the continuous pressure, weatherproof, electric
type.

(B) The operating device shall be operable only when all
el ectrical protective devices and interlocks on the
working platformare in position for normal service,
and the roof car, if provided, is at an established
operating point.

Emergency el ectric operative device.

(A) In addition, on roof-powered platforms, an energency
el ectric operating device shall be provided near the
hoi sting machi ne for use in the event of failure of
t he normal operating device for the working platform
or failure of the traveling cable system The
enmer gency operating device shall be nounted in a
| ocked conpartnment and shall have a | egend nounted
t hereon reading: "For Enmergency Operation Only.

Est abl i sh Communi cati on Wth Personnel on WrKking
Pl atform Before Use."

(B) A key for unlocking the conpartnment housing the
ener gency operating device shall be nounted in a
br eak-gl ass receptacle | ocated near the energency
operating device.

Emer gency operation of the main drive nmachi ne may be



(17)

(18)

(19)

(20)

provided to allow manual cranking. This provision for

manual operation shall be designed so that not nore than 2

persons will be required to performthis operation. The

access to this provision shall include a neans to
automatically nmake the machine inoperative electrically
whi | e under the energency manual operation. The design
shall be such that the energency brake is operative at or
bel ow governor tripping speed during nmanual operation.

Arrangenment and guardi ng of hoisting equipnent.

(A) Hoisting equi pnmrent shall consist of a power-driven
drum or drum contained in the roof car (roof-powered
pl atfornms) or contained on the working platform
(sel f-powered platform.

(B) The hoisting equi pnment shall be power-operated in
both up and down directions.

(C) Guards or other protective devices shall be installed
wherever rotating shafts or other mechani sns or gears
may expose personnel to a hazard.

(D) Friction devices or clutches shall not be used for
connecting the main driving mechanismto the drum or
drums. Belt-driven or chain-driven machi nes shal
not be used.

Hoi sti ng notors.

(A) Hoisting motors shall be electric and of weat her proof
construction.

(B) Hoisting motors shall be in conformance with
appl i cabl e parts of paragraph (21) bel ow.

(C) Hoisting motors shall be directly connected to the
hoi sting machinery. Motor couplings, if used, shall
be of steel construction.

The hoi sting machi ne shall have 2 independent braking

means, each designed to stop and hold the working platform

with 125 per cent of rated | oad.

Hoi sting ropes and rope connecti ons.

(A) Working platfornms shall be suspended by wire ropes of
either 6 x 19 or 6 x 37 classification, preforned or
nonpr ef or med.

(B) The mninmum safety factor shall be 10, and shall be
cal cul ated by:

F = Sx N

w



(21)

(O

(D)

(E)

(F)

(G

wher e:

S = Manuf acturer's rated breaking strength of
one rope.

N = Nurmber of ropes under | oad.

W = Maxi mum static | oad on all ropes with the

platformand its rated | oad at any point
of its travel.

Hoi sting ropes shall be sized to conformwi th the
required factor safety, but in no case shall the size
be I ess than 5/16-inch diameter.

W ndi ng drunms shall have at |east 3 turns of rope
remai ni ng when the platform has | anded at the | owest
possi bl e point of its travel.

Wre rope shall not be | engthened or repaired by
joining 2 or nore |lengths of wire rope.

The nondrum ends of the hoisting ropes shall be
provided with individual shackle rods which wll
perm t individual adjustnment of rope lengths, if
required.

Each rope shall have no nore than 2 reverse bends.

El ectrical wiring and equi pnent.

(A)

(B)

(O

(D)
(B)

All electrical equiprment and wiring shall conformto

the requirenments of NFPA 70, except as nodified by

ANSI A120.1 which contains detail ed design

specifications for electrical equipnment in part I1.

Al'l notors and operation and control equi pnment shall

be supplied froma single power source.

The power supply for the powered platformshall be an

i ndependent circuit supplied through a fused

di sconnect switch.

El ectrical conductor parts of the power supply system

shall be protected against accidental contact.

El ectrical grounding shall be provided.

(i) Means for electrical grounding shall be
included with the power-supply system

(ii) Controller cabinets, notor franmes, hoisting
machi nes, the working platform roof car, and
roof car track system and noncurrent carrying
parts of electrical equipnment, where provided,
shal |l be grounded.

(iii) The controller, where used, shall be so
desi gned and installed that a single ground or
short circuit will not prevent both the normal
and final stopping device from stopping the
wor ki ng platform

(iv) Means shall be provided on the roof car and



(F)

(G

(H)

(1)

(J)

(K

(L)

wor ki ng platform for groundi ng portable

el ectric tools.
(v) The working platformshall be grounded through

a groundi ng connection in a traveling cable.

El ectrically powered tools utilized on the

wor ki ng platform shall be grounded.
El ectrical receptacles |ocated on the roof or any
ot her exterior |ocation shall be of a weatherproof
type and shall be |l ocated so as not to be subject to
contact with water or accunul ated snow. The
receptacles shall be grounded, and the electric cable
shal | include a grounding conductor. The receptacle
and plug shall be a type designed to avoid hazard to
persons inserting or withdraw ng the plug. Provision
shall be made to prevent application of cable strain
directly to the plug and receptacle.
El ectric runway conductor systens shall be a type
designed for use in exterior |ocations and shall be
| ocated so as not to be subject to contact with water
or accumul ated snow. The conductors, collectors, and
di sconnecting neans shall conformto the same
requi renments as those for cranes and hoists in
article 610 of NFPA 70. A grounded conductor shal
paral l el the power conductors and be so connected
that it cannot be opened by the disconnecting neans.
The system shall be designed to avoid hazard to
persons in the area.
El ectrical protective devices and interl ocks of the
weat her proof type shall be provided.
Where the installation includes a roof car, an
el ectric contact shall be provided and so connected
that the operating devices for the working platform
shall be operative only when the roof car is |ocated
and nmechanically retained at an established operating
poi nt .
Where the powered platformincludes a power-operated
roof car, the operating device for the roof car shal
be i noperative when the roof car is nmechanically
retai ned at an established operating point.
An el ectric contact shall be provided and so
connected that it will cause the down direction relay
for vertical travel to open if the tension in the
traveling cable exceeds safe linmts.
An automatic overl oad device shall be provided to cut
off the electrical power to the circuit in al
hoi sting motors for travel in the up direction,
should the | oad applied to the hoisting ropes at



(M

(N)

(O

(P)

(Q

(R)
(S)

ei ther end of the working platformexceed 125 per
cent of its normal tension with rated | oad, as shown
on the manufacturer's data plate on the working

pl atform
An automatic device shall be provided for each
hoi sting rope which will cut off the electrical power

to the hoisting motor in the down direction and apply
the brakes if any hoisting rope becones sl ack.

Upper and | ower directional |limt devices shall be
provided to prevent the travel of the working

pl at f orm beyond t he normal upper and lower limts of
travel .

Operation of a directional limt device shall prevent
further notion in the appropriate direction, if the
normal limt of travel has been reached.

Directional limt devices, if driven fromthe

hoi sti ng machi ne by chains, tapes, or cables, shal

i ncorporate a device to disconnect the electric power

fromthe hoisting machi ne and apply both the primary

and secondary brakes in the event of failure of the
driving neans.

Final term nal stopping devices of the working

pl at f or m

(i) Final term nal stopping devices for the working
pl atform shall be provided as a secondary nmeans
of preventing the working platformfrom
overtraveling at the term nals.

(ii) The device shall be set to function as close to
each term nal |anding as practical, but in such
a way that under normal operating conditions it
wi Il not function when the working platformis
st opped by the normal term nal stopping device.

(iii) Operation of the final term nal stopping device
shal |l open the potential relay for vertical
travel, thereby disconnecting the electric
power from the hoisting machine, and applying
both the primary and secondary brakes.

(iv) The final term nal stopping device for the
upper limt of travel shall be nmounted so that
it is operated directly by the notion of the
working platformitself.

Emergency stop switches shall be provided in or

adj acent to each operating device.

Emer gency stop switches shall

(i) Have red operating buttons or handl es;

(ii) Be conspicuously and permanentl|y marked,

"stop;"



(22)

(iii1) Be the manually opened and manual ly cl osed
type; and

(iv) Be positively opened with the opening not
sol el y dependent on springs.

(T) The manual operation of an energency stop switch
associated with an operating device for the working
pl atform shal |l open the potential relay for vertica
travel, thereby disconnecting the electric power from
t he hoi sting machi ne and applying both the primary
and secondary brakes.

(V) The manual operation of the emergency stop switch
associated with the operating device for a power-
driven roof car shall cause the electrical power to
the traverse nmachine to be interrupted, and the
traverse machi ne brake to apply.

Requi rements for emergency comruni cati ons.

(A) Commruni cation equi prrent shall be provided for each
powered platformfor use in an emergency.

(B) Two-way communi cation shall be established between
personnel on the roof and personnel on the stalled
wor ki ng pl atform before any emergency operation of
the working platformis undertaken by personnel on
t he roof.

(C) The equipnment shall permt two-way voice
conmuni cation between the working platform and:

(i) Designated personnel continuously avail able
whil e the powered platformis in use; and

(ii) Designated personnel on roof-powered platfornms,
undert aki ng energency operation of the working
pl atf orm by nmeans of the emergency operating
device | ocated near the hoisting machine.

(D) The energency conmuni cati on equi pnent shall be one of
the follow ng types:

(i) The equi pment shall be a tel ephone connected to
the central tel ephone exchange systenm or

(ii) The equi pnent shall be tel ephones on a linmted
system or an approved two-way radi o system
provi ded desi gnated personnel are available to
receive a nmessage during the time the powered
platformis in use.

Type T powered pl atfornmns.

The roof car requirenments of subsection (b)(1) through (5)

shall apply to type T powered pl atforns.

The working platformrequirenments subsection (b)(6)

t hrough (16) apply to type T powered pl atforns.

(A) The working platformshall be suspended by at |east 2
Wi re ropes.



(3)
(4)
(5)

(6)

(7)
(8)

(B) The maximum rated speed at which the working platform
of self-powered platfornms nay be noved in a vertica
direction shall not exceed 35 feet per m nute.

The hoi sting equi pnment requirenments of subsection (b)(17)

and (18) shall apply to type T powered pl atforns.

Brake requirenments of subsection (b)(19) shall apply to

type T powered platforns.

Hoi sting ropes and rope connecti ons.

(A) Subsection (b)(20)(A) through (E) and (G shall apply
to type T powered platforns.

(B) Adjustable shackle rods in subsection (b)(20)(F)
shall apply to type T powered platfornms if the
working platformis suspended by nore than 2 wire
ropes.

El ectrical wiring and equi prment.

(A) The requirenments of subsection (b)(21)(A) through (F)
shall apply to type T powered platforms. Electrica
w ring and equi pnent shall conply with the
specifications contained in part Il, section 26, of
ANSI A120. 1.

(B) For electrical protective devices, the requirenments
of subsection (b)(21)(A) through (H) and the
specifications contained in part Il, section 26, of
ANSI A120.1 shall apply.

Al'l the requirenents of subsection (b)(22) shall apply to

type T powered platforns.

Safety belts and lifelines.

(A) Each enployee on the working platformof type T
powered platfornms shall be provided with a safety
belt with neans for attachment to a lifeline on the
roof or to the working platform It is recommended
that safety belts, lines, and other conponents,

i ncl udi ng fasteni ng neans and anchorages to the
wor ki ng platform building, or structure, be capable
of withstanding a static |oad of 4,000 pounds w thout
danmage or pernmanent deformation of any part.

(B) Harness-type belts are recommended. |f body-type
belts are used, it is recommended that the portion of
the belt bearing on the front of the wearer's body
have a m ni mum wi dth of 3 inches.

(G It is recommended that the |ine used to connect the
belt to the platform or to a lifeline attached to
the buil ding, have a maxi num |l ength of 5 feet.

| nspections and tests.

Al'l powered platforminstallations shall, on their

conpl eti on, and before being placed in service, be

subj ected to an acceptance test in the field to determ ne



(2)

(3)

(4)

(5)
(6)

that all parts of the installation conformto applicable

requi renments of this appendix, and all safety and

operating equi pnment functions as required. A simlar

i nspection and test shall be nmade follow ng a mjor

alteration to an existing installation.

Each installation shall undergo a periodic inspection and

test at |east every 12 nonths. All parts of the equi pnent

shal | be inspected, and where necessary, tested to
determ ne that they are in safe operating condition.

Each installation shall undergo a mai ntenance inspection

and test every 30 days, except where the cleaning cycle is

| ess than 30 days, the inspection and test shall be made
prior to each cleaning cycle. The results of these

i nspections and tests shall be certified (in witing), and

provi ded upon request to the director. Each entry shall

include the date of the inspection or test and shall be
signed by the person making the inspection or test.

Speci al inspection of governors and secondary brakes.

(A) Special inspections and tests of the governor and
secondary braking system shall be nade at intervals
not exceeding 1 year.

(B) The inspection and test shall include a verification
that the initiating device for the secondary braking
operates at the proper overspeed.

(C) If adequate tests cannot be performed in the field,
the initiating device my be renoved fromthe powered
pl atform and sent to a shop equi pped to nake the

test.
(D) The inspection shall include a verification of the
proper functioning of the secondary brake. If an

adequate test cannot be perforned in the field, the
hoi sti ng machi ne nay be renmoved fromthe buil ding and
sent to a shop equi pped to nake the test.

(E) If any hoisting machine or initiating device for the
secondary brake systemis renmoved fromthe buil ding
for testing, all reinstalled and directly rel ated
conponents shall be reinspected prior to returning
the powered platforminstallation to service.

Powered platfornms shall not be operated during severe

adver se weat her conditions.

Mai nt enance.

(A) Al parts of equipnment on which safe operation
depends shall be maintained in proper working order
so that they performthe function for which they are
i nt ended.

(B) Broken or worn parts, worn switch contacts, brushes,
and short flexible conductors of electrical devices,



which may interfere with safe operation, shall be
replaced pronmptly. Electrical receptacles and plugs
shall be replaced promptly when worn or damaged. All
el ectrical connections shall be kept tight.

(C) Conponents of the electrical service system and
traveling cables shall be replaced when damaged or
substanti ally abraded.

(D) Gears, shafts, bearings, brakes, and hoisting druns
shall be maintained in proper alignnent. Gears shal
be replaced pronptly when there is evidence of
appreci abl e wear.

(7) < eaning.

(A) Controller contactors and relays shall be kept clean
and free fromdirt.

(B) All other parts shall be kept clean, if their proper
functioning woul d be affected by the presence of dirt
or ot her contam nants.

(8) The ropes shall be reshackled at the non-drum ends at
intervals not exceeding 24 nonths. |In reshackling the
ropes, a sufficient length shall be cut fromthe end of
the rope to renove damaged or fatigued portions.

(9) No person shall at any tinme nake any required safety
device or electrical protective device inoperative, except
when necessary during tests, inspections, and mai ntenance.
| mredi ately upon conpl etion of the test, inspection, and
mai nt enance, the devices shall be restored to their normal
operating condition.

(10) Wre ropes shall be replaced whenever there are 6 or nore
broken wires in any 1 lay of the wire rope, or whenever
the ropes are damaged or in a deteriorated condition.

(11) Roof track systems or tiedowns, or simlar equipnment, if
provi ded, shall be maintained in proper working order so
that they performthe function for which they are
i nt ended.

(12) T-rails or indented nullions, or equivalent guides |ocated
in the face of the building, if provided, shall be
mai ntai ned in proper working order so that they perform
the function for which they are intended. Brackets for
cabl e stabilizers, if provided, shall simlarly be
mai ntai ned in proper working order. [Eff. 12/6/82;
am 8/ 16/ 84; am 8/ 15/87; am and conp 3/22/91] (Auth: HRS
8396-4) (I np: HRS 8396-4)

8§12-83-3 Vehicle-nounted el evating and rotating work platforns.
(a) This section applies to these types, or to any conbination of
t hese types, of vehicle-munted aerial devices used to elevate
personnel to job sites above ground:




(1) Extensible boom pl atfornms;

(2) Aerial |adders;

(3) Articulating boomplatforms; and

(4) Vertical towers.

These devices are made of netal, wood, or fiberglass reinforced
plastic (FRP), or other material, and are powered or manually
oper at ed, whether or not they are capable of rotating about a
substantially vertical axis. The requirenents of this section do not
include any matter relating to firefighting equi pnent or to any
matter relating to the vehicles upon which aerial devices are

mount ed, except in respect to a vehicle being a stable support for

t he aerial device.

(b) Al'l new vehicle-nounted el evating and rotati ng work
platforns after the effective date of chapter 12-83 shall neet the
desi gn, construction, and test specifications of ANSI A92. 2.

(c) Electrical clearances.

(1) When operating aerial devices proxi mte to, under, over,
by or near electric power lines, the requirements of this
subsection shall apply. The owner, agent, or enployer
responsi bl e for operation of the equi pnment shall post and
mai ntain in plain view of the operator on each aeri al
devi ce, a durable warning sign legible at 12 feet reading,
"Unl awful to Operate This Equi pment Wthin Ten Feet of
Hi gh- Vol tage Lines,"” and, also, a sign with |letters of
simlar size reading, "This Equi pmrent Shall be Positioned,
Equi pped, or Protected So That No Part Shall be Capabl e of
Comng Wthin Ten Feet of High-Voltage Lines." The
foll owing clearances shall be nmaintained.

(A) For lines rated at 50kV or |ess, the ni nimum
cl earance between the lines and any part of the
aerial device shall be at |east 10 feet.

(B) When the lines are rated in excess of 50kV, the
m ni mum cl earance between the |lines and any part of
the aerial device shall be at least 10 feet plus 0.4
inch for each kilovolt in excess of 50kV, or twce
the length of the line insulator, but never |ess than
10 feet.

(2) Paragraph (1) above does not apply:

(A) Where the work is perfornmed froman aerial device
insulated for the work, and the work is performed by
ei ther tel ecomunications enpl oyees, |ine-clearance
tree-trinmm ng enpl oyees, or electric utility
enpl oyees; or

(B) Where the electric power transm ssion or distribution
| i nes have been deenergi zed and visibly grounded at
t he point of work, or where insulating barriers, not
a part of or an attachment to the aerial device, have



(3)
(4)

(5)

(2)

been erected to prevent physical contact with the
i nes.

Proximty warning devices may be used, but not in lieu of

meeting the requirenments contained in paragraph (1) above.

The owner of the lines or the owner's authorized

representative shall be notified and provided with al

pertinent information before the commencenent of
operations near electrical |ines.

Any overhead wire shall be considered to be an energized

line until the owner of the line or the owner's authorized

representative states that it is deenergized.

Specific Requirenents.

Before a | adder or tower truck is nmoved for highway

travel, aerial |adders shall be secured in the | ower

traveling position by the |ocking device above the truck
cab, and the manually operated device at the base of the

| adder, or by other equally effective nmeans (e.g., cradles

whi ch prevent rotation of the | adder in conbination with

positive acting |linear actuators).

Extensi bl e and articul ating boom pl at f or ms.

(A) Lift controls shall be tested each day prior to use
to determ ne that these controls are in safe working
condi ti on.

(B) Only trained persons shall operate an aerial lift.

(C) Enmployees shall not belt off to an adjacent pole,
structure, or equipnent while working from an aeri al
lift.

(D) Enployees shall always stand firmy on the fl oor of
t he basket, and shall not sit or clinmb on the edge of
t he basket or use planks or |adders, or other
devi ces, for a work position.

(E) A body belt shall be worn and a |anyard attached to
t he boom or basket when working froman aerial |ift.

(F) Boom and basket load limts specified by the
manuf acturer shall not be exceeded.

(G The brakes shall be set and outriggers, when used,
shall be positioned on pads or a solid surface.

Wheel chocks shall be installed before using an
aerial lift on an incline.

(H An aerial |ift truck nmay not be noved when the boom
is elevated in a working position with workers in the
basket, except for equipnment which is specifically
designed for this type of operation.

(1) Articulating boomand extensi ble boom pl at f or ns,
primarily designed as personnel carriers, shall have
both platform (upper) and | ower controls. Upper
controls shall be in or beside the platformw thin



easy reach of the operator. Lower controls shal
provide for overriding the upper controls. Controls
shall be plainly marked as to their function. Lower

| evel controls shall not be operated unl ess

perm ssi on has been obtained fromthe enployee in the
lift, except in case of energency.

(J) dinbers shall not be worn while performng work from
an aerial lift.

(K) The insulated portion of an aerial lift shall not be
altered in any manner that m ght reduce its
i nsul ati ng val ue.

(L) Before noving an aerial |lift for travel, the boom
shall be inspected to see that it is properly cradled
and outriggers are in stowed position, except as
provi ded in subparagraph (H) above.

(3) Electrical tests shall be nade in conformance with the
requi renments of ANSI A92.2, section 5. However,

equi val ent dc voltage tests nay be used in lieu of the ac

voltage test specified in ANSI A92.2; dc voltage tests

whi ch are approved by the equi pnent manufacturer or

equi val ent entity shall be considered an equival ent test.

(4) Al critical hydraulic and pneumatic conponents shal
conply with ANSI A92.2, section 4.9. Critical conponents
are those in which a failure would result in a free fal

or free rotation of the boom All noncritical conponents

shall have a bursting safety factor of at least two to

one. [Eff. 12/6/82; am 8/ 16/84; am and conp 3/22/91]

(Aut h: HRS 8396-4) (Inmp: HRS 8396-4)

812-83-4 Powered platforms for wind turbines. (a) This
section establishes safety requirenments for the design, construction,
installation, operation, maintenance, inspection, and use of powered
platfornms which are installed permanently within towers that support
wi nd turbines and which are used exclusively for maintenance of the
wind turbine. This section applies only to electric-powered
platforns. A variance fromthe power requirenents of this section is
required in accordance with chapter 12-53 for other types of power.

(b) Overhead beans.

(1) The overhead beans shall be designed to support the weight
of all apparatus resting on the beans, plus twi ce the
maxi mum wei ght suspended fromthe beans.

(2) The overhead beanms and their supports shall be steel and
their factor of safety shall be not |ess than 5.

(3) The all owabl e defl ections of overhead beans and their
i mmedi ate supports under static |oad shall not exceed
1/ 1666 of the span.

(c) Suspension.




(1)
(2)

(3)

The platform shall be suspended by one or nore wire ropes.

Wre ropes suspending the platform shall

(A) Be either 6 x 19 or 6 x 37 classification, preforned
or nonpreformed;

(B) Have a mninum safety factor of 10, which shall be
cal cul ated by:

F= S x N
wW
wher e:
F = Safety factor,
S = Manuf acturer's rated breaking
strength of one rope,
N = Nunber of ropes under | oad, and
W = Maxi mum static |l oad on all ropes wth

the platformand its rated | oad at
any point of its travel;

(C) Be sized to provide at |east the m ni num safety
factor but shall not be I ess than 5/16-inch diameter;

(D) Be neither |engthened nor repaired by joining |engths
of wire rope; and

(E) Have no nore than two reverse bends in each rope.

A nmetal data tag shall be securely attached to one of the

wire-rope fastenings. The data tag shall contain this

dat a:

(A) Wre-rope dianmeter in inches;

(B) The manufacturer's rated breaking strength;

(C) The grade of material used;

(D) The nonth and year that the wire ropes were
i nstall ed;

(E) Whether non-preformed or preforned;

(F) Construction classification;

(G The nanme of the person or firmby whomthe wire ropes
were installed; and

(H The nane of the manufacturer of the wire ropes.

The wire-rope data tag shall be made and lettered in the

sanme manner as the |load-rating plate as described in

subsection (d)(5).

A new data tag, conform ng to paragraphs (3) and (4) above

shall be installed at each wire-rope renewal

Pl at f or m

The platform shall have wi re-rope guides attached to the

hi ghest and | owest point on each side. The guides shall

have non-abrasive liners. A wire rope shall pass through

the wire-rope guides on each side of the platformin order

to stabilize the platform The wire ropes used for



(2)

(3)

(4)

(5)

(6)

(7)
(8)

(9)

stabilization shall neet the requirenents of subsection
(c)(2) above and shall have one end fastened to an
over head beam and the other end fastened to the tower
base.
A wire rope, separate fromthe wire ropes used for
stabilization, shall be installed to serve as a lifeline
for the platform The wire rope used as a lifeline shal
nmeet the requirements of subsection (c)(2) above and shal
have one end fastened to an overhead beam and t he other
end fastened to the tower base.
A wire-rope-grab device shall be attached to the wire rope
used as a lifeline. The device shall:
(A) Be capable of supporting the platformand its | oad;
(B) Be guarded so that it cannot be inadvertently
activated or rel eased; and
(C If for any reason the platform accel erates downward
in excess of the maximumrated speed, stop the
pl atf orm when the platformis | oaded at any wei ght up
to 125 per cent of its rated capacity.
The platform shall be of girder or truss construction and
shal | be adequate to support its rated | oad under any
condition of asymmetrical | oading.
The platform shall bear a manufacturer's |oad-rating
pl ate, conspicuously posted, displaying the maxi mum | oad.
The plate shall be nade of non-corrosive material. It
shall have letters and figures stanped, etched, or cast on
the surface; the m nimum height of the letters and figures
shall be 1/4 inch.
The platform shall have:
(A) A mnimmwdth of 24 inches;
(B) A guardrail not less than 42 inches in height;
(C) An internediate guardrail around the entire platform
bet ween the top guardrail and the toeboard; and
(D) A 4-inch toeboard around the entire platform
The platform flooring shall be solid and have a non-skid
surface.
A landing frame on the |lower |level shall be installed to
hold the platform steady for persons entering and exiting
the platform
No nmore than four persons shall occupy the platform at
once.

(10) A legible sign shall be conspicuously posted on the

platform that displays this nessage or an equi val ent
nmessage: "Safety Belts Shall Be Worn While Using This
Platform Safety-belt Lanyards Shall Be Attached To This
Platform™

(11) Effective neans, such as signs, shall be used to define



(12)

(13)

(14)

(15)

(16)

(e)
(1)

t he danger zone beneath the platformat the tower base
when the platformis in operation.

Al'l tools and equi pnment shall be in a container while
being transported on the platform

Upper and | ower normal -term nal - st oppi ng devi ces shall be
installed to stop the platformat or near the top and
bottom term nal landings with any load up to and i ncl uding
the rated |l oad on the platformand from any speed attai ned
in normal operation. These devices shall function

i ndependently of the normal stopping neans and of the
final-term nal -stopping device. Stopping sw tches shal

be |l ocated on the platformor the hoist structure and
shal | be operated by the novenent of the platform The
normal -t erm nal - st oppi ng device may be used as the nornmal -
st oppi ng neans.

Fi nal -term nal - st oppi ng devices shall be installed and
arranged to cause the electric power to be renoved
automatically fromthe hoist-driving-mchi ne notor and
brake after the platform has passed a term nal | andi ng.

The device shall be set so it will function as close to
the term nal |anding as practicable but, under nornal
operating conditions, will not function when the platform

is stopped by the normal -term nal -stoppi ng device. The
operation of final-term nal-stopping devices shall not
prevent nmovenent of the platform by the normal operating
devices in both directions of travel. These devices shal
be reset manual ly.
The platform shall have rollers nounted on its outside
perineter to elimnate the possibility of the platform
draggi ng on the inner wall of the tower.
Solid bunpers shall be installed under the platform
(A) The bunpers shall be |ocated so as to retard the
pl atform w t hout exceeding its all owabl e design
stresses.
(B) The bunpers shall be made of suitably resilient
material, such as wood, that is able to w thstand
w thout failure the inpact of the platformat rated
| oad descending at maxi mum rated speed.
Hoi sti ng.
A power-driven drum or druns shall be used for hoisting.
These wi ndi ng druns and any overhead or deflecting sheaves
shall have a pitch dianmeter of not |less than 30 tinmes the
di ameter of the wire ropes suspending the platform
Friction devices or clutches shall not be used for
connecting the main driving mechanismto the drum or
drums. Belt-driven or chain-driven nmechani sns shall not
be used.



(2) Hoisting motors shall be weat herproof and conformto NFPA
70, except as nodified by ANSI A120. 1.

(3) The maxi numrated speed at which the platformnmy be noved
in either direction shall not exceed 35 feet per ninute.

(4) The hoisting machi ne shall have two i ndependent braking
means, each designed to stop and hold the working platform
with 125 per cent of rated | oad.

(5) Wnding druns shall have at |east three turns of rope
remai ni ng when the platform has | anded at the | owest
possi bl e point of its travel.

(6) The non-drum ends of the hoisting ropes shall be provided
with individual adjustnent of wire-rope |lengths. The
wire-rope fastening shall have at |east 80 per cent of the
ultimate breaking strength of the wire rope. The wre-
rope fastenings shall be zinc-coated or gal vani zed, drop-
forged fist grips (or equivalent) and w re-rope thinbles,
or approved special fastening devices. Wen fist grips
are used, the m ni mum nunber, spacing, and tightening
torque shall be in accordance with the instructions of the
grip manufacturer. Gips shall be periodically checked
and retightened to the recomended torque. Babbitted rope
sockets shall not be used.

(7) An out-of-level safety device shall be installed that
shall stop the hoist notors if the platformtilts, or a
sl ack-rope device shall be installed which shall be
equi pped with a slack-rope switch of the enclosed,
manual |y reset type which shall cause the electric power
to be renoved fromthe hoisting mechani sm and brake if one
or nmore of the hoisting ropes becone sl ack.

(8) An overload safety device shall be installed that shal
stop the hoist nmotors if an attenpt is made to carry a
| oad that exceeds the platfornis rated capacity.

(9) Platforms having a pol yphase alternating current power
supply shall have neans installed to prevent the starting
of the hoist motor if the phase rotation is in the wong
direction, or if there is a failure of any phase.

(f) Electrical wiring and equi pnent.

All electrical equiprment and wiring shall conformto NFPA
70, except as nodified by ANSI A120.1.

(2) Al nmotors, and operation or control equipnent, shall be
supplied froma single power source.

(3) The power supplied for the platformshall be through an
i ndependent circuit with a fused di sconnect switch or
circuit breaker.

(4) The controller shall be designed and installed so that a
single ground or short circuit will not prevent the
normal -t erm nal - st oppi ng device from stopping the



(2)

(3)

(4)

pl at form

Means shall be provided on the platform for groundi ng
portable electric tools.

El ectrically powered tools used on the platformshall be
grounded or doubl e insul at ed.

The platform shall be grounded through a groundi ng
connection in the traveling cable.

Operati ng devi ces.

The operating devices for the platformshall be | ocated on
the platform and shall be conti nuous-pressure,
weat her proof electric types.

The operating devices shall be operable only when al

el ectrical protective devices and interlocks on the
platformare in position for normal service.

The operating devices shall be clearly marked to identify
whi ch hoi st notor each controls.

Safety belts and |ifelines.

Each enpl oyee on the platform shall be provided with a
safety belt and | anyard neeting the requirenments of
section 12-64-10.

Each enpl oyee on the platformshall attach the safety-belt
| anyard to a substantial frame nmenber of the platform

| nspections and tests.

The powered-platforminstallation shall, on its
conpl eti on, and before being placed in service, be

subj ected to an acceptance test by the enployer to
determne that all parts of the installation conformto
appl i cabl e requirenents of this section, and all safety
and operating equi pnment functions as required. A simlar
i nspection and test shall be nmade follow ng a major
alteration to an existing installation.

Each installation shall undergo a periodic inspection and
test at |least every 12 nonths. All parts of the equi pnment
shal |l be inspected, and, where necessary, tested to
determi ne that they are in safe operating condition.

Each installation shall undergo a mai ntenance inspection
and test every 30 days; however, where the cl eaning cycle
is less than 30 days, the inspection and test shall be
made prior to each cleaning cycle. The results of these
i nspections and tests shall be recorded in a | og which
shall be available for review by the director of the
departnment of |abor and industrial relations or the
director's representative. Each log entry shall include
the date of the inspection or test and shall be signed by
t he person nmaking the inspection or test.

Speci al inspection of governors and secondary brakes. (A)
Speci al inspections and tests of the governor and



(5)

(6)

(7)

secondary braking system shall be nade at intervals not
exceedi ng one year

(B)

(O

(D)

(E)

The inspection and test shall include a verification
that the initiating device for the secondary braking
operates at the proper overspeed.

| f adequate tests cannot be performed in the tower,
the initiating device my be renoved fromthe powered
pl atform and sent to a shop equi pped to nake the
test.

The inspection shall include a verification of the
proper functioning of the secondary brake. If an
adequate test cannot be perfornmed in the tower, the
hoi sti ng machi ne nay be renoved fromthe tower and
sent to a shop equi pped to nake the test.

I f any hoisting machine or initiating device for the
secondary brake systemis removed fromthe tower for
testing, all reinstalled and directly rel ated
conponents shall be reinspected prior to returning
the powered-platforminstallation to service.

Mai nt enance.

(A)

(B)

(O

(D)

Al'l parts of equi pment which contribute to safe
operation shall be maintained in proper working order
so that they performthe function for which they are
i nt ended.

Broken or worn parts, worn switch contacts, brushes,
and short flexible conductors of electrical devices,
which may interfere with safe operation, shall be
replaced pronptly. Electrical receptacles and plugs
shall be replaced pronptly when worn or damaged. All
el ectrical connections shall be replaced pronptly
when worn or damaged. All electrical connections
shal | be kept tight.

Components of the electrical service system and
traveling cables shall be replaced when danaged or
substantially abraded.

CGears, shafts, bearings, brakes, and w nding druns
shall be maintained in proper alignnment. Gears shal
be replaced pronptly when there is evidence of
appreci abl e wear.

Cl eani ng.

(A)

(B)

Controller contactors and relays shall be kept clean
and free fromcontam nants such as dirt, dust,

oxi dati on, and carbon.

Al'l other parts shall be kept clean, if their proper
functioning would be affected by the presence of
cont am nants.

The ropes shall be reshackled at the non-drum ends at



(8)

(9)

interval s not exceeding 24 nonths. In reshackling the
ropes, a sufficient length shall be cut fromthe end of
the rope to renove damaged or fatigued portions.

No person shall at any tinme nmake any required safety
device or electrical protective device inoperative, except
when necessary during tests, inspections, and nai ntenance.
| mredi ately upon conpl etion of the test, inspection, and
mai nt enance, the devices shall be restored to their normal
operating condition.

Wre ropes shall be replaced whenever there are 6 or nore
broken wires in any one lay of the wire rope, or whenever
the ropes are damaged or in a deteriorated condition.

VWhen it is necessary to replace one hoisting rope, the
entire set of hoisting ropes shall be replaced.

[Eff. 2/4/85; am and Ren 812-83-4 and conmp 3/22/91] (Auth:
HRS 8396-4) (Inp: HRS §396-4)



